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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 

HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name;     MIDDLE  FORK  WARM  SPRINGS   PA# :  22-046 


Date:     August  17,   1993   Time:  0900 

Field  Team  Leader:     Babits,  Pioneer  

Sampling  Personnel:     Flammang,  Pioneer  

Lasher,  Pioneer  


Visitors:  None 


Weather/Seasonality  Observations :     Partly  cloudy;  rainy  (on  and 
off  drizzzle) ;  cool  (50°F);  slight  breeze  (5  mph) ;  cool,  wet  spring 
and  summer.   


Photographic    Log    (Film  Roll  and  Photo  Ho.  -  a/Video  Tape  Number)  !       #15:    WR~2  (lOadOUt) 

and  WR-3;   #16:  WR-4  and  guanset.     Video  Tape  No.  3  


General    Comments /Observations     (not  covered  specifically  in  attached  Inventory  Forms)  ; 

The  Solar  Silver  site  (22-054)  was  sampled  under  this  site;  the 
separation  was  made  after  the  sampling.  


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Contour, 
lime,  coversoil,  and  seed  dumps;  close  adits  by  backfilling, 
except  discharging  adits.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s);     MIDDLE  FORK  WARM  SPRINGS         PA# :  22-046  

Legal  Description:     T     8N     ;R     2W  ;Sec.     29     ,   SW1/4SW  1/4  1/4 

Sec.     30     ,   SE1/4SE   1/4  1/4 


County:     JEFFERSON   Mining  District:  ALHAMBRA  

Latitude:     N  46°  25'   00"         Longitude:     W  111°  53'  48"  

Primary  Drainage  Basin  and  Code:     Warm  Springs  Creek/10030101 
Secondary  Drainage  Basin:     Middle  Fork  Warm  Springs  Creek  

USGS  Quadrangle  map  name(s) :  Clancy  

Mine  Type/Commodities:  Hardrock/Unknown  

Activity  Status:     Active  /Inactive/Exploration  /Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Public  

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available)  :  Helena  National 
Forest . 


Relationship  to  other  mines/sites  in  the  area/district:  The 
Solar  Silver  site  is  directly  downqradient  of  this  site.  There 
are  numerous  adits,  shafts,  and  prospects  in  this  drainage.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    5800'  ,  Slope  10% 

Aspect  Northwest  

Land  use:     Mining  ,  Recreational  ,  Residential  ,  Urban 

Agricultural  X  ,  Other (Specify)  

Area  of  disturbed/unvegetated  lands?  Approx.   3  acres. 
Dimensions : 


Predominant  vegetation  types:     Firs,  pines,  aspens,  willows 


Access:     roads  -     good  ,poor  , 4wd  X  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites)  Road 
is  closed  to  vehicle  traffic  at  base  of  site;  must  come  from  next 
drainage  over  from  site.  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
memo  wen  Log  printout(a)t     There  are  2  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (Also 
note  presence  of  radioactive  minerals)  Several  tributaries  of  the  Middle  Fork 
Warm  Springs  Creek  run  southeast  to  northwest  through  the  site. 
The  Middle  Fork  of  Warm  springs  Creek  flows  into  Warm  Springs  Creek 
2  miles  downstream  and  Warm  Springs  Creek  flows  into  Prickly  Pear 
Creek  approx.  3  1/4  miles  downstream.  Quartz  monzonite  boulders 
are  present  on  the  site.  


Mining/milling  history,   ore  type/tenor,   host  rock,   gangue :  Ore 

minerals  for  lode  deposits  of  mines  in  the  same  section  were 
described  as  galena,  chalcopyrite,  arsenopyrite,  and  pyrite  in  a 
gangue  of  guartz .     The  ore  contained  considerable  gold  and  silver. 


Mine  Operation? 


Shafts  -     Yes       ,  No  X  , 
Adits  -       Yes  X  ,  No  , 
Pits  -         Yes  ,  No  X  , 

# 

,  Comment 

#  6 

,  Comment  1 

open 

# 

,  Comment 

Placers  -  Yes       ,  No  X  , 
Other  -       Yes  ,  No  X  , 

# 

,  Comment 

# 

,  Comment 

Mill   Operation?  Yes 

,  No 

X    .      If  yes 

answer  the  next  three 

questions : 

Period(s)   of  Operation: 

N/A 

Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


10/29/1993 


■Jell  No.     Location  Depth        Yield  Static  Water  Level 


m:57145       08N  02W  32  DC  240.0  15.0  22.00 

M:124176     07N  02W  04  BD  83.0  20.0  40.00 


Digitized  by  the  Internet  Archive 
in  2014 


//archive.org/details/abandonedhardro1994mont_8 


22-0*6. 


f 


II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2).  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP);   other  sources   (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 


Describe  the  tailings  grain  size  distributionupproximate  %  sand,  siit,  &  day) : 
N/A  


Determine  tailings  impoundment  depth  and  describe  stratification 

tailings    if    Observable  (based  on  texture  and  color)  :  N/A 

of  the 

Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  Impoundments )  : 

N/A 

Describe  condition  of  the  tailings  impoundment  (Note  condition  of  dams  or 

location  of  breaches)  :  N/A 

structures. 

Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  X  ,  No  ,  Number :  4      Identification:     Adits  at  WR- 

1,  WR-2,  WR-3,   and  WR-4  __ 

Filled  shafts:  Yes  ,  No  X  ,  Number:   Identification:  


Seeps/Springs:   Yes  X   ,   No  ,   Number :    ?        Identification:     There  are 

many  around  the  site.  


Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  973 

Distance  to  nearest  well  used  for  drinking?  3  miles  to  year-round 
home   


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),   SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  X     ,  Unlikely  . 

Uncontained  source  containing  elevated  metal  values  with  shallov 
groundwater .  


Other  observations/notes:  N/A 
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ANALYSES 
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C.      SURFACE  WATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s):     Unnamed  tributaries  to 

Middle  Fork  Warm  Springs  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s): 


Other  surface  water:     Yes  ,  No  X  ,     Name ( s ) /Description : 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) :_ 

All  waste  rock  piles  are  in  floodplain.  

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?     50  qpm  during  sampling 
High  Flow:     500  gpm     ,  Average  Flow:     60  qpm  

Distance  between  waste  source (s)  and  nearest  surface  water  body  (ft)?_ 

0  feet  


Surface  water  draining  onto  or  through  waste  sources:  Yes  X  ,  No 
Describe:     Unnamed  tributaries  of  Middle  Fork  Warm  Springs  


Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TfcE  habitat?) 

Irrigation   fishery,  wetland  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes_X_, 
No  ,    Distance  downstream   (ft)?      50  Describe/explain  (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

Solar  Silver  Mine  is  immediately  below  WR-6;  waste  rock  is  eroding  into 
the  creek.   
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B.      ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  None  

Wetlands  present:  Yes  X  ,  No  ,  Describe:     Between  waste  rock  dumps 

along  sides  

Carbonate  rocks/soils:     Yes  X  ,  No  ,  Describe:     Some  limestone  


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;  30-100  X  ; 

100-300  ;   300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?  3  miles  to  nearest  full-time  residence; 
Forest  Service  cabin  at  base  of  stream.  


For  each  source  (table  next  page) : 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low 


none 
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F.      DIRECT  CONTACT  CHARACTERISTICS 

Residents  or  workers  within  200  feet  of  sources:  Yes 
Describe : 


Population  within  1  mile:   1-10  X  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or  greater  ; 

Comments  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  _,  Describe:  

Campfire  ring  on  WR-4  

Accessibility  -  Fences,  warning  signs,  closed  roads?  Road  is  closed; 
Fish,  Wildlife,   and  Parks  sign  

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  X  ,  No  ,  Comment  Open  adit  

Primary  Drainage  ;  Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  - 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  X  ,  No  ,  Number  1     ,  types  and  locations: 

Adit  #2  


No  X 


Hazardous  structures:  Yes  X  ,  No  ,  Number  3     ,  types  and  locations: 

Loadout  on  WR-3;  building  on  WR-4;   and,  track  supports  on  WR-2 . 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable  waste  piles,  impoundments,  undercut  banks:  Yes  X  ,  No_ 
Number  2  ,  types  and  locations:  Unstable  waste  pile  on  WR-5  near 
WR-5B  hole;   south  side  of  WR-6  has  unstable  waste  pile  (WR-6A) . 


Fire  and/or  Explosion  hazards:  Yes  X  ,  No  ,  Explain:     Loadout  on 

WR-3;  building  on  WR-4  (wood  structures)  
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


MIDDLE  FORK  WARM  SPRINGS 
PA  NO.  22-046 
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MIDDLE  FK  WARM  SPGS 

LINE 

PA  NUMBER: 
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NO. 
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THREAT 

SITE  SAFETY 
ACCESSIBILITY 
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SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 
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fit  Name: 
jject  No . : 
roject  Name: 


CHEN-NORTHERN,  INC.  HELENA,  MT 
87-911 

AMR  RIT  Sampling 


July  19,  1991 
Sheet  3  of  5 


Laboratory  No, 
Sample  Name: 
Sample  Date: 
Collected  by: 
Time  Sampled: 


116946 

WARM  SPRINGS  MINE 
05/31/91 
MICHAEL  CORMIER 
None  Given 


PARAMETER 


AVERAGE 
VALUE 


INORGANICS: 


Electrical  Conductivity 
PH 


3.5 
5.8 


mmhos/cm 
S.U. 


METALS: 


Arsenic  as  As  (Dissolved)  Saturated  Paste  Extract 
Arsenic  as  As  (Total)  Dry  Basis 

0.210 
9300 

mg/1 
mg/kg 

Cadmium  as  Cd  (Dissolved)  Saturated  Paste  Extract 
Cadmium  as  Cd  (Total)  Dry  Basis 

0.06 
36.1 

mg/1 
mg/kg 

Chromium  as  Cr  (Dissolved)  Saturated  Paste  Extract 
Chromium  as  Cr  (Total)  Dry  Basis 

0.13 
19.1 

mg/1 
mg/kg 

Lead  as  Pb  (Dissolved)  Saturated  Paste  Extract 
Lead  as  Pb  (Total)  Dry  Basis 

0.12 
1950 

mg/1 
mg/kg 

Mercury  as  Hg  (Total)  Dry  Basis 

<0.2 

mg/kg 

TCLP  METALS: 


Arsenic  TCLP 
Cadmium  TCLP 
Chromium  TCLP 
Lead  TCLP 
Mercury  TCLP 


1.7 
0.075 
<0.02 
0.82 
<0.0016 


mg/1 
mg/1 
mg/1 
mg/1 
mg/1 


f/t  Name: 
-Jed  No.: 
•oiect  Name: 


CHEN-NORTHERN,  INC.  HELENA,  MT 
87-911 

AMR  RIT  Sampling  " 


July  19,  1991 
Sheet  2  of  5 


Laboratory  No. :  116945 

Sample  Name:  WARM  SPRINGS  TAILS 

Sample  Date:  05/31/91 

Collected  by:  MICHAEL  CORMIER 

Time  Sampled:  None  Given 


PARAMETER 


AVERAGE 
VALUE 


INORGANICS: 

Electrical  Conductivity 
PH 

METALS: 


4.5 
3.8 


mmhos/cm 
S.U. 


Arsenic  as  As  (Dissolved)  Saturated  Paste  Extract 

0.108 

mg/1 

Arsenic  as  As  (Total)  Dry  Basis 

2400 

mg/kg 

Cadmium  as  Cd  (Dissolved)  Saturated  Paste  Extract 

1.94 

mg/1 

Cadmium  as  Cd  (Total)  Dry  Basis 

15.6 

mg/kg 

Chromium  as  Cr  (Dissolved)  Saturated  Paste  Extract 

0.02 

mg/1 

Chromium  as  Cr  (Total)  Dry  Basis 

26 

mg/kg 

Lead  as  Pb  (Dissolved)  Saturated  Paste  Extract 

0.40 

mg/1 

Lead  as  Pb  (Total)  Dry  Basis 

663 

mg/kg 

Mercury  as  Hg  (Total)  Dry  Basis 

<0.2 

mg/kg 

TCLP  METALS: 


Arsenic  TCLP 
Cadmium  TCLP 
Chromium  TCLP 
Lead  TCLP 
Mercury  TCLP 


<0.5  mg/1 

0.051'  mg/1 

<0.02  mg/1 

0.06  mg/1 

<0.0016  mg/1 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 

HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     ALHAMBRA  HOT  SPRINGS   PA# ;  22-049 

Date:     August  17,   1993   Time:  1800  

Field  Team  Leader:     Babits/  Pioneer  

Sampling  Personnel:     Flammang,  Pioneer  

Lasher,  Pioneer  

Visitors:  None  


Weather/Seasonality  Observations :  Warm  (70°F);  cloudy,  with 
occasional  slight  rain;   calm;   cool,  wet  spring  and  summer. 


Photographic  Log  (Film  Ron  ana  photo  no. 'a/video  Tape  Number) :  #18  :  WR~  1 ;  #19  : 
WR-2.     Video  Tape  No.  3  


General  Comments /Observations   (not  covered  specifically  in  attached  inventory  Forms) : 
A  house  located  immediately  below  the  fenced  shaft  appears  to  be 
a  child  care  facility.     Childrens'  toys  are  scattered  over  the 
hillside  near  the  shaft  and  adit  dump.  


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Finish 
filling  adit  cut  to  prevent  falls;  put  more  topsoil  on  WR-1  to 
further  isolate  metals  from  direct  contact.  
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I. 


BACKGROUND  INFORMATION 


This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 


Legal  Description:     T     8N     ;R  3W     ;Sec.     16     ,  NW1/4  NE1/4  1/4 


Latitude:     N  46°  27'   05"        Longitude:     W  111°  59'  02"  

Primary  Drainage  Basin  and  Code:     Prickly  Pear  Creek/10030101 
Secondary  Drainage  Basin:     Warm  Springs  Creek  

USGS  Quadrangle  map  name(s) :  Clancy  

Mine  Type/Commodities :  Hardrock/Gravel  

Activity  Status:     Active  Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Mabel  Bompart, 
Route  2  Box  1,  Clancy,  MT  59634;  David  Carlson,  Box  417  Star 
Route,  Clancy,  MT  59634.  (406)  933-5772;  Hillbrook  Nursing  Home, 
Route  2,  Clancy,  MT  59634.  (406)  933-8311;  Helena  National 
Forest .  


Relationship  to  other  mines/sites  in  the  area/district:  Other 
mines  are  up  Warm  Springs  Creek.  

Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  A  shaft  has  been  covered  by  MDSL  with 
a  grate;  a  second  shaft  has  been  completely  filled.  Dirt  has  been 
dumped  over  the  adit.  

General  site  features:     Elevation    4400'  ,  Slope    5%-15%  , 

Aspect  Southwest  

Land  use:     Mining  ,  Recreational  ,  Residential  X  ,  Urban  , 

Agricultural  ,  Other (Specify)_  

Area  of  disturbed/unvegetated  lands?     0.25  acres. 

Dimensions:     


Predominant  vegetation  types:     Ponderosa  pine  with  virtually  no 
undergrowth .  

Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites) .  At  the 
beginning  of  the  road  leading  to  Middle  Fork  Warm  Springs  site. 
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Mine/Site  Name(s):     ALHAMBRA  HOT  SPRINGS 


PA#:  22-049 


County :  JEFFERSON 


Mining  District:  ALHAMBRA 


Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmq  weii  Log  Printout(s):     There  are  126  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (Also 
note  presence  of  radioactive  minerals)      Bedrock  is  mainly  quartz  monzonite  in  the 
Alhambra  Warm  Springs  District.     Site  lies  on  north  side  of  Warm 
Springs  Creek  just  before  its  confluence  with  Prickly  Pear  Creek. 
Warm  Spring  Creek  flows  west  below  the  site/  which  lies  approx. 
750  feet  above  the  creek.   


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue ;  No 

information  available.  :  


Mine  Operation? 

Shafts  -     Yes  X  ,  No  ,  # 

Adits  -       Yes  X  ,  No  ,  # 

Pits  -         Yes  ,   No  X   ,  # 

Placers  -  Yes  ,  No  X  ,  # 

Other  -      Yes       ,  No  X  ,  # 


Comment  Grated 


Comment  Blocked  by  dirt 

Comment  

C  omme  n  t  

Comment 


Mill  Operation? 
questions : 


Yes 


No  X 


If  yes   answer  the  next  three 


Period(s)   of  Operation: 


N/A 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


10/29/1993 


T'"^L1  No.  Location 


Depth  Yield 


Static  Water  Level 
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II.   INFORMATION  COLLECTED  ON  SITE 
A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM);  garbage/refuse/ junk  dumps 
(DMP);  other  sources  (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  &  day) :  

N/A  


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings    if  observable  (based  on  texture  and  color)  :  N/A 


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments)  :       N/ A 


Describe   condition  of   the   tailings    impoundment (  Note  condition  of  dams  or  structures, 

location  of  breaches)  :        N/ A  


Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following 
topographic  map. 

page . 

Identify 

all  locations  on  sketch  map  or 

Flowing  adits:  Yes  , 

No_X_, 

Number : 

Identification: 

Filled  shafts:  Yes  , 

No  X  , 

Number : 

Identification: 

Seeps/Springs:  Yes  , 

No  X  , 

Number : 

Identification: 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  973 


Distance  to  nearest  well  used  for  drinking?     750  feet 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells  (RW);  Monitoring  wells  (MW) ;  Seeps/Springs  (SP) . 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  ,  Unlikely  X 

Very  low  metal  values  present  in  dumps;   no  sulfides.  


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  _,  No  X  ,  Name(s):  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s) 


Other  surface  water:     Yes  ,  No  X  ,     Name(s) /Description: 


Waste  materials  within  any  floodplain:     Yes  ,  No  X      Source  ID(s) :_ 

Approximate  Flood  frequency?  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?  N/A  


High  Flow:  ,  Average  Flow: 


Distance  between  waste  source (s)  and  nearest  surface  water  body  (ft)? 
Approx.  200  feet  from  base  of  WR-3  to  Warm  Springs  Creek.  


Surface  water  draining  onto  or  through  waste  sources:     Yes  ,  No  X  , 

Describe : 


Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&B  habitat?) 

Fishery,  wetland/  irrigation  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes 


No  X      ,    Distance  downstream   (ft)?   Describe/explain  (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

N/A 
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D.      ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     None;   all  area  below  mines  are 
residential .  

Wetlands  present:  Yes  ,  No_X_,  Describe:  


Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe: 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  ; 

100-300  ;   300-1,000  X   ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?  0  feet;  driveway  appears  to  be  made  of 
WR-3  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed         high         moderate  low         none  ^ 
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F.      DIRECT  CONTACT  CHARACTERISTICS 


Residents    or   workers    within    200    feet    of    sources:    Yes    X    ,    No  , 

Describe:     Four  or  five  trailer  houses  within  200  feet.  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  X  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  ; 

Comments  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  Trail 

on  WR-3  from  one  house  to  another;  childrens'  toys  on  WR-1  and  -2.  

Accessibility  -  Fences,  warning  signs,  closed  roads?  Grate  over  Shaft 
#1.  

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes       ,  No  X  ,  Comment 


Primary  Drainage  ;  Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations:  


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations :_ 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  X  ,  No  ,  Number  1 


types  and  locations:  Hiqhwall  above  adit  is  approx.  8  to  10  feet  high; 
children  in  area  could  easily  injure  themselves.  

Unstable   waste   piles,    impoundments,    undercut   banks:    Yes   X    ,    No  , 


Number  1  ,  types  and  locations:  WR-3  is  steep  and  hard  pack  in  most 
places;   easy  to  slide  down.  

Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain:  
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XRF  ANALYSIS  RESULTS 

ALHAMBRA  HOT  SPRINGS 
PA  NO.  22-049 


MDSL  AMRB/PIONEER  4/9/93 


r 


c 


O)  00  O)  O)  CO 

s  o  to  S  CO 

0>  lf>  oo  y-  CO 

•s  «  iri  o  •»  * 

w  t-  CM  i-  (O  O 

00  T-  N.  1- 


s  ^-  in  eo  O) 

^  O  CM  CO  U) 

t-  cm  co  cd  <r 

TJ-        t-  CO  CM 


en  t  in  in  co 

co  in  m  en  to 

N  co  co  in  cn  co 

o>  CO 


CM  CM 

iri  o> 


co  r-  cm  co  cn 

N-  00  t  CO 

«  oi  -r-"  co  t  in 

CQ  CM  CM  O)  tO 

CO  O)  i-  CM 


O)  cn      cm  in 

t-  to  O  i-  O) 
CM  CM  t-  t- 


CO 

m  in 


O)  CO  CO  O)  CM 


CO  N  t 

mo  t 

*  iri  w 

r  B  IO  N 

'     (O  CO  s 
N.  t- 


t-  cm  in 

m  n  o 

CO  CO  Q 

«S  <S  «P 


to  cm  ^-      in  cm 
O  O)  O)  O)  s  s 
t-  CM  CM  t- 


o 

5  oS 


CM  -r- 

to  cn 

00  CM 


1;  1;  t-  n  N 
d  O)  iri 
to  in  to  t-  oo 


CO 

o* 
I 

2  8 

(0   to  Q. 

I  <  .E 

t  U.  W 

z  £  cc 


0L 

s  8 

UJ  I  <  CO 

T  CM  CM  I  , 

_    I      I  I  CO  CO 

*p  DC  DC  DC  DC  DC 

1,  I  I  I  I  I 

CO  CO  CO  CO  CO 


xSSSSS 

I  I   I  I  I 

CM  CM  CM  CM  CM 
CM  CM  CM  CM  CM 


m  *  t  t  in 

to  o  m  oo  co 

SN  -.  «D  ;r- 

N  in  co  to  co  co 

to  t-  CO  CO 


0_ 

o 
o 

I  <  m 

■r-  CM  CM  I  I 
I  I  I  CO  CO 
DC  DC  DC  DC  C 

I  I  I  I  I 

CO  CO  CO  CO  CO 

sssss 

I  I  I  I  I  . 

CM  CM  CM  CM  CM  1 
CM  CM  CM  CM  CM  * 


UJ  3 

I 


r 


ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


ALHAMBRA  HOT  SPRINGS 
PA  NO.  22-049 
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1    AIMSS  SCORESHEET 


SITE  NAME: 

ALHAMBRA  HOT  SPRINGS 

LINE 

PA  NUMBER: 

22-049 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

10 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

200 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

200 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

1.431 

6 

WELLS  - 1  Ml.  x  2.5 

315.0 

7 

GW  -  TARGETS 

WELLS  - 1  TO  4  Ml 

285 

8 

NEAREST  WELL 

10 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

610.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

174582 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

0 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

2 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

40 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

40 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

1.576 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

18 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

1135 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

15 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

20 

26C 

POTENTIAL  TO  RELEASE 

LINES  26AX26B 

300 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

300 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.047 

29 

POPULATION  -  4  MILES 

300 

30 

NEAREST  RESIDENCE 

10 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

320 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

4512 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

250 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

20 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

400 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

650 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.043 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

100 

41 

TARGETS 

NEAREST  RESIDENCE 

10 

42 

RECREATIONAL  USE 

10 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

120 

44 

DIRECT  CONTACT  SCORE 

LINES  38  x  39  x  43 

3354 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

1.84 

LINE 

SITE  NAME: 
PA  NUMBER* 

ALHAMBRA  HOT  SPRINGS 

on  r\Ac\ 

NO.. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

on 

2 

OPEN  SHAFTS 

100  EA. 

i 

3 

OPEN  ADITS 

50  EA. 

n 
u 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

to 

5 

HAZ.  STRUCTURES 

40  EA. 

n 
u 

6 

EXPLOSIVES 

o 

7 

HAZ.  MATERIALS 

n 

8 

HAZARDS  SCORE 

SUM  LINES  2-7 

75 

9 

POPULATION  -  1  MILE 

100 

10 

TARGETS 

NEAREST  RESIDENCE 

10 

11 

RECREATIONAL  USE 

10 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

120 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

180.00 

( 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name;     SOLAR  SILVER   PA#:  22-054 

Date;     August  17,   1993   Time;  1300  

Field  Team  Leader;     Babits/  Pioneer  

Sampling  Personnel;     Flammang,  Pioneer  

Lasher/  Pioneer  


Visitors;  None 


Weather/Seasonality  Observations ;     Partly  cloudy;  raining  (on  and 
off  drizzle);  cool  (50°F);  slight  breeze;  cool,  wet  spring  and 
summer. 


Photographic  Log  (Film  Ron  and  photo  No.'s/video  Tape  Number);  #17;  WR-7  and 
quonset.     Video  Tape  No.  3  


General    Comments /Observations    (not  covered  specifically  in  attached  Inventory  Forms)  ; 

The  Solar  Silver  mine  had  very  little  historic  information  on  its 

location.     From  archived  files  at  DSL/Hardrock  Bureau,   it  is  

believed  that  the  site  is  a  discharging  adit  on  an  unnamed  trib- 
utary of  the  Middle  Fork  Warm  Springs  Creek.     The  site  is  sur- 
rounded by  the  Middle  Fork  Warm  Springs  site  (22-046).  Solar 
Silver  was  sampled  as  part  of  the  Middle  Fork  Warm  Springs  site 

and  separated  later.  

Other  Hazardous  Materials/Substances  Present;  N/A 


General  Comments  on  Potential  Remedial  Alternatives;  Adit 
discharge  exceeds  Maximum  Contaminant  Levels  for  Cd  and  needs  to  be 
treated.  Waste  rock  is  in  floodplain  and  should  be  bermed  back  and 
revegetated .  
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I.     BACKGROUND  INFORMATION 


This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name  (  s  )  :     SOLAR  SILVER   PA#:  22-054  

Legal  Description:     T     8N     ;R  2W     ;Sec.     30     ,   SE1/4  SE1/4  1/4 

County:     JEFFERSON   Mining  District:     WARM  SPRINGS  

Latitude:     N  46°  25'   00"        Longitude:     W  111°  53'  48"  

Primary  Drainage  Basin  and  Code:  Middle  Frk.  Warm  Springs/10030101 
Secondary  Drainage  Basin:     Unnamed  Tributary  to  Middle  Frk.  Warm 

Springs  Creek  

USGS  Quadrangle  map  name(s) :  Clancy  

Mine  Type/Commodities:     Hardrock/Lead,   Silver/  Gold  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Dudley  Kreiiz, 
14452  91st  Place,  Maple  Grove,  MN  55369.  (612)  420-4146;  Gary  and 
Karen  Hutchinson,  5583  Autumn  Wind  Court,  Helena,  MT  59601.  (406) 
227-7442;  Marilyn  Webber,  8721  North  Terry  Court,  Spokane,  WA 
99208.  (509)  467-5748;  Elizabeth  Gibson,  c/o  Grace  Nelliqan,  83 
Brookside,  Missoula,  MT  59802;  Clifton  Dillon,  c/o  Dennis  Hulst, 
248  Hartley,  Helena,  MT  59601.  (406)  449-6890;  Marcia  Schimpf- 
Knudsen,  822  West  Alpine  Avenue,  Stockton,  CA  95204;  Helena 
National  Forest. 


Relationship  to  other  mines/sites  in  the  area/district:  This  site 
is  just  below  the  Middle  Fork  Warm  Springs  site.  There  are  tail- 
ings in  the  drainage  approx.   0.5  mile  downstream  from  the  site. 

Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    5480'  ,  Slope  24° 

Aspect  Northwest  

Land  use:     Mining  ,  Recreational  X  ,  Residential  ,  Urban 

Agricultural  ,  Other ( Specify)  

Area  of  disturbed/unvegetated  lands?     Approx.   1  acres. 
Dimensions : 


Predominant  vegetation  types:     Firs,  pines,  aspens,  willows  

Access:     roads  -     good  ,poor  , 4wd  X  , trail  . 

Other  logistical  considerations   (proximity  to  other  sites) .  Road 
closed  to  vehicle  traffic  at  base  of  site;  must  come  from  next 
drainage  over  from  site.  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmq  weii  Log  Printout(a);     There  are  2  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (aiso 

note  presence  of  radioactive  minerals)         A    tributary    Of    the    Middle    Fork    Of  Warm 

Springs  Creek  flows  southeast  to  northwest  adjacent  to  the  site. 

The  Middle  Fork  of  Warm  Springs  Creek  flows  into  Warm  Springs  

Creek  two  miles  downstream  and  Warm  Springs  Creek  flows  into  

Prickly  Pear  Creek  three  miles  downstream.  The  site  is  underlain 
by  guartz  monzonite.  


Mining/milling   history,    ore   type/tenor,    host   rock,    gangue :  No 

information  available .  


Mine  Operation? 

Shafts  -     Yes  ,  No  X  ,   #   ,  Comment  

Adits  -      Yes  X  ,  No  ,  #     1     ,  Comment  Open 

Pits  -        Yes  ,  No  X  ,  #   ,  Comment  

Placers  -  Yes  ,  No  X  ,   #   ,  Comment  

Other  -       Yes  ,  No  X  ,   #   ,  Comment  


Mill  Operation?     Yes  ,   No  X   .      If  yes  answer  the  next  three 

questions : 

Period(s)   of  Operation:  N/A  


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  


MDSL  AMRB/PIONEER  4/9/93 


Montana  Bureau  of  Mines  and  Geology  10/29/1993 
Water  Well  Log  Data 

No*     Location  Depth        Yield  Static  Water  Level 


M:57145       08N  02W  32  DC  240.0  15.0  22.00 

M.-124176     07N  02W  04  BD  83.0  20.0  40.00 


SOLAR  SILVER,  P.A.  NO.  22-054 

T08N,  R02V,  SECTION  29 
SCALE'     1*  =  1000' 


• 


! 


II.   INFORMATION  COLLECTED  ON  SITE 

) 

A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2).  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM) ;  garbage/refuse/ junk  dumps 
(DMP);  other  sources  (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description;  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  c  day) :_ 
N/A  


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 

tailings    if    Observable  (based  on  texture  and  color)  :  N/A  


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments )  :       N/ A 


Describe   condition  of   the   tailings    impoundment (  Note  condition  of  dams  or  structures, 

location  of  breaches)  :  N/A  


Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 


Flowing  adits: 

Yes  X  , 

No 

 i 

Number :  1 

Identification:     At  WR-7 

Filled  shafts: 

Yes  , 

No 

X  , 

Number : 

Identification: 

Seeps/Springs : 

Yes  , 

No 

_X_, 

Number : 

Identification: 

Groundwater  wells  within  4  miles?:  Yes_X_,  No 
Number  of  well  logs:  973 


Distance  to  nearest  well  used  for  drinking?     3  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells  (RW);  Monitoring  wells  (MW) ;  Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  X     ,  Unlikely  . 

Uncontained  source;  adit  discharging  to  surface  water.  


Other  observations /notes :_N/A 
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C.      SURFACE  WATER  CHARACTERISTICS  . 

4 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s);     Unnamed  tributary  to  the 

Middle  Fork  of  Warm  Springs  Creek  

Dry  streambeds:     Yes  ,  No_X_,  Name(s) ;  


Other  surface  water:     Yes  ,  No  X  ,     Name ( s ) /Description: 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) : 

WR-7  is  in  unnamed  tributary  to  Middle  Fork  Warm  Springs  Creek.  ' 

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)   (cfs)?     50  qpm  during  sampling 
High  Flow:     600  gpm     ,  Average  Flow:     60  gpm  

Distance  between  waste  source (s)  and  nearest  surface  water  body  (ft)? 

0  feet 


Surface  water  draining  onto  or  through  waste  sources:  Yes  X  ,  No 
Describe:     Adit  discharge  flows  through  WR-7.  


Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TSE  habitat?) 

Wetland;  Prickly  Pear  Creek  has  agriculture/  irrigation/  possible  

residential  and  fishery.  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes 


No  X     /   Distance  downstream   (ft)?   Describe/explain<Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  


c 
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D.      ACID  MINE  DRAINAGE    (AMD)    POTENTIAL  ^ 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     30  acres  


Wetlands  present:  Yes  X  ,  No  ,  Describe:     Marsh  and  streamside  


Carbonate  rocks/soils:     Yes  X  ,  No  ,  Describe:     Some  limestone 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;  30-100  X  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  __ 

Nearest  residence(ft  or  miles)?     3  miles  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or    workers    within    200    feet    of    sources:    Yes  ,    No  X_ 

Describe: 


Population  within  1  mile:   1-10  X  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  ; 

Comments  


Evidence  of  recreational  use  on  site:     Yes  ,  No  X  ,  Describe: 


Accessibility  -  Fences,  warning  signs,  closed  roads?  Road  closure  to 
site;  access  from  another  road  with  gate,  but  it  is  not  locked.  

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  X  ,  No  ,  Comment  Open  adit  

Primary  Drainage  ;   Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 


G.      SAFETY  CHARACTERISTICS 


Verify  completeness  of  AMRB  Inventory 


Hazardous  openings:  Yes  X  ,  No  ,  Number  1     ,  types  and  locations: 

Adit  at  WR-7 


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,   types  and  locations: 

Steel  quonset  appears  sound.  


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  .  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes  ,    No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain:  
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XRF  ANALYSIS  RESULTS 


SOLAR  SILVER 
PA  NO.  22-054 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


SOLAR  SILVER 
PA  NO.  22-054 
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[  AIMSS  SCORESHEET 


SITE  NAME: 

SOLAR  SILVER 

LINE 

PA  NUMBER: 

22-054 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax  3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

5.592 

6 

WELLS  - 1  Ml.  x  2.5 

5.0 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

45 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

50.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

111840 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW-  LIKELIHOOD 

EXCEEDENCES 

50 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13Ax  13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

750 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

5.792 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

18 

24 

SURFACE  WATER  SCORE 

LINES  14  x  15  x  23 

78192 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26  B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26Ax  26B 

50 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

50 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.349 

29 

POPULATION  -  4  MILES 

30 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /  WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

40 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

698 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

0 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

10 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37A  x  37B 

50 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

50 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.339 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

1 

A  H 

41 

TARGETS 

NEAREST  RESIDENCE 

0 

42 

RECREATIONAL  USE 

0 

43 

TARGETS  SCORE 

SUM  LINES  40  -  42 

1 

A  A 

44 

DIRECT  CONTACT  SCORE 

LINES  38  x  39  x  43 

17 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

1.91 

LINE 

SITE  NAME: 
PA  NUMBER: 

SOLAR  SILVFR 
22-054 

NO. 

SITE  SAFETY 

1 

THREAT 

ACCESSIBILITY 

2 

OPEN  SHAFTS 

100  EA. 

I 

3 

OPEN  ADITS 

50  EA. 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

o 

5 

HAZ.  STRUCTURES 

40  EA. 

o 

6 

EXPLOSIVES 

o 

7 

HAZ.  MATERIALS 

o 

8 

HAZARDS  SCORE 

SUM  LINES  2- 7 

50 

g 

POPULATION  -  1  MILE 

1 

10 

TARGETS 

NEAREST  RESIDENCE 

o 

11 

RECREATIONAL  USE 

0 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

1 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

0.50 

MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     BULLION  PA#:  22-008 


Date:     July  6,   1993   Time:  0830-1630 

Field  Team  Leader:     Bullock,  Pioneer  

Sampling  Personnel:     Belanqer,  Pioneer  

Clark,  Pioneer  


Visitors:  None 


Weather/Seasonality  Observations :     Cloudy;  cool   (50°F);  windy. 


Photographic  Log  (pub  rou  and  photo  No.-s/video  Tape  Number) :  #2, #3:  TP~1B;  #4: 
TP-2A  #5:  TP-2B;  #6:  SW-1  location;  #7:  SW-2  location;  #8:  Looking 
up  hillside  from  top  of  TP-1  at  loadout  above  mill  foundation;  #9: 
SW-3  location;  #10:  WR-7;  #11:  Collapsed  adit  with  discharge  of  WR- 
7;  #12:  Mill  and  loadout  and  floatation  cells  from  road;  #13:  WR-5; 
#14:  WR-6  and  trenching;  #23:  WR-2A;  #24:  WR-2B .  No  video  was 
taken.     


General  Comments /Observations  (not  covered  specifically  in  attached  Inventory  Forms) 
N/A 


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Study  water 
treatment  alternatives.  Remove  wastes  from  drainage.  Grade, 
amend,  and  revegetate  dumps  where  possible.  Repository  for  some 
wastes  may  be  reguired.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s);     BULLION   PA#:  22-008  

Legal  Description:     T     7N     ;R     6W  ;Sec.     13     ,  SW1/4  SE1/4  1/4 

County:     JEFFERSON   Mining  District:  BASIN  

Latitude:     N  46°  21'   22"        Longitude:     W  112°  17'  40"  

Primary  Drainage  Basin  and  Code:     Basin  Creek/10020006  

Secondary  Drainage  Basin:     Jack  Creek  

USGS  Quadrangle  map  name(s)  :  Basin  

Mine  Type/Commodities:     Hardrock/Gold/  Silver,  Copper,  Lead,  Zinc 

Activity  Status:     Active  , Inactive/Exploration  /Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Delbert  and 
Allan  Bullock,  Box  66,  Basin,  MT    59631.     (406)  225-3260;  Keith  and 


Donald  Johnson,    First  National  Bank  Building,    Butte,  MT 

59701. 

(406)   723-5411;  Deerlodqe  National  Forest. 

Relationship  to  other  mines/sites  in  the  area/district: 
vein  as  the  Crystal  mine,  may  be  connected  underground. 

Same 
Worked 

in  conjunction  with  the  Grey  Eagle  mine. 

Regulatory  Status   (Activity  by  other  agencies)?  Hardrock 
Past  Reclamation  Activities?  N/A 

permits? 

General  site  features:     Elevation    7650*            ,  Slope  15 

0 

Aspect  Northern 

Land  use:     Mining  ,  Recreational  X  ,  Residential  ,  Urban 

Agricultural  X  ,  Other (Specify)  

Area  of  disturbed/unvegetated  lands?  Approx.   10  acres. 
Dimensions :     3,000  feet  x  300  feet  


Predominant  vegetation  types:  Lodqepole  pine,  willow,  grasses, 
grouse  whortleberry  

Access:     roads  -     good  ,poor  , 4wd  X  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites).  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmg  weii  Log  Printout (s> .     There  are  no  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  <aiso 
note  presence  of  radioactive  minerals)     Site  is  near  the  headwaters  of  Jack  Creek. 
The  rocks  in  the  Basin  District  are  principally  cretaceous 
and  tertiary  volcanic  rocks  and  granitic  rocks  of  the  Boulder 
Batholith. 


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Vein 
was  discovered  approx.    in  1882   and  patented  in   1897.      A  150-ton 
concentrator  was  constructed  in  1905.    The  vein  is  a  western  exten- 
sion of  the  Crystal  vein  and  cuts  coarse-grained  light  quartz  

monzonite .  Metallic     sulfides     in     the    vein     include  pyrite, 

tetrahedrite,  galena,  sphalerite,  chalcopyrite,  and  arsenopyrite  in 

a  gangue  of  white  quartz  and  post-sulfide  grey  flinty  quartz.  

Uranium  is  associated  with  the  late  chalcedonic  quartz.  


Mine  Operation? 

Shafts  -     Yes  ,  No  X  ,  #   ,  Comment  

Adits  -       Yes  X  ,  No  ,  #     4     ,  Comment  Caved  

Pits  -        Yes  X  ,  No  ,  #     3     ,  Comment  2  very  large 

Placers  -  Yes  ,  No  X  ,  #   ,  Comment  

Other  -      Yes  ,  No  X  ,  #   ,  Comment  


Mill   Operation?      Yes  X    ,   No  .      If  yes   answer  the  next  three 

questions : 

Period(s)   of  Operation:     1905  to  approx.  1955  


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  X  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap),   floatation,  smelting? 

Floatation 
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BULLION,  P.A.  NO.  22-008 

T07N,  R06W,  SECTIDN  13 
SCALE'     T  =  1000' 


J 


II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types ;  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL) ;  vats,  vessels,  tanks  that  contain  something  (VAT) ; 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP) ;  other  sources  (OTH) . 
■ 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description:  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distributionupproximate  %  sand,  siit,  &  ciay)  :  

Silts  on  downstream  ends  of  impoundments,  25%;  medium  sand  further  up- 
stream   


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings  if  observable  (baaed  on  texture  and  color) :     Upstream  pond  is  approx.  7' 
deep  with  tan  surface  tailings  and  gray  reduced  tailings  below.  The 

beaver  pond  is  shallow,  averaging  1.5'  with  deeper  piles  approx.  5'  

deep  near  the  former  dam.  

Are    tailings    Wet    Or    dry     (Describe  location  of  partially  wetted  tailings  impoundments)  I  Dry 

near  surface  (O'-l');  wet  below  and  in  drainage  

Describe  condition  of   the  tailings   impoundment (  Note  condition  of  dams  or  structures, 

location  of  breaches)  :     Both  dams  are  severely  breached  and  majority  of  

tailings  (60%)  have  been  washed  out.  

Comments  on  potential  for  mitigation:  Small  volume  present  -  could  be 
removed  from  drainage  and  placed  up  near  old  mill;  potential  to 
reprocess .  
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  X  ,  No  ,  Number :   2       Identification;     Adit  #2  and 

Adit  #7  

Filled  shafts:  Yes  ,  No  X  ,  Number:   Identification:  


Seeps/Springs:  Yes  X  ,  No  ,  Number:           Identification:     Several  seeps 

above  the  mine  on  hillside  between  mill  and  WR-7   (logged  area)  

Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs :  9  

Distance  to  nearest  well  used  for  drinking?    Well  logs  indicate  wells 
within  1  mile/  but  none  were  observed  in  the  Jack  Creek  Basin.  


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),   SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  X     ,  Probable  ,  Possible  ,  Unlikely  . 

Groundwater  discharge  from  Adit  #1  very  low  pH  and  very  high  specific 
conductance.   


Other  observations/notes:  Room  available  for  passive  treatment 
systems .  
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C.      SURFACE  WATER  CHARACTERISTICS 


Q 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s):     Jack  Creek  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s): 


Other  surface  water:     Yes  X     ,  No  ,     Name(s) /Description:  Several 

seeps/springs  with  runoff  in  several  locations  along  the  northeastern 
hillside 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) : 

TP-1  and  TP-2   


Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)  (cfs)?  

High  Flow:     25  cfs     ,  Average  Flow:     2.5  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)?_ 

0  feet  


Surface  water  draining  onto  or  through  waste  sources:     Yes  X     ,  No_  , 

Describe:     Jack  Creek  through  tailings;  Adit  #6  discharge  through  WR- 

3.     


Surface   water   use   within    15   miles    downstream?       (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&E  habitat?) 

Wetlands,   riparian/   irrigation   stock  watering,  fishery  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X  , 
No  ,    Distance   downstream    (ft)?    >1000        Describe/explain  (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

Streambed  load  largely  tailings;   recent  logging  on  the  claim  has  

increased  runoff  velocities  and  erosion.  
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D.  ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     2-3  acres  at  15°  slope  within 
mine  site;   approx.   4  acres  below  TP-2  



Wetlands  present:  Yes  X  ,  No  ,  Describe:     Small  wetlands  between  and 

below  the  tailings  ponds  

Carbonate  rocks/soils:     Yes  X  ,  No  ,  Describe:     Carbonate  material 

pulled  from  lower  workings,  but  not  abundant  in  dumps.  

E.  AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  X  ;   30-100  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  Recreational  

Nearest  residence(ft  or  miles)?     Approx.   1  1/4  mile  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No  X 

Describe :  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100_  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  Off 

road  vehicle  tracks,  litter  

Accessibility  -    Fences,  warning  signs,  closed  roads?  Unrestricted 
Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes       ,  No  X  ,  Comment 


Primary  Drainage  X  ;   Secondary  Drainage  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations : 


Hazardous  structures:  Yes  X  ,  No  ,  Number  5     ,  types  and  locations 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  X  ,  No  ,  Number  3  , 

types  and  locations:     Pit  or  trench  highwalls  are  unstable.  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes   X   ,  No  

Number  ,  types  and  locations:     Steep  eroding  dumps;   tailings  are 

also  actively  eroded.  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain 
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LABORATORY  ANALYTICAL  DATA 
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PA  NO.  22-008 
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HARDNESS 
CALC. 

Pb              Sb                  Zn  (mgCaC03/L) 

743  JX      147           80600  J  366 
4.96  JX     30.7  U          45.2  J  19.7 
15.4  JX     30.7  U         2960  J  33.2 
15.2  JX     30.7  U         2570  J  35.7 

itntity;  X  -  OutUtr  for  Accuracy  or  Precision;  NR  -  Not  Requeued 
BACKGROUND  -  From  the  Bullion  Mine 

(22-  008  -SS-1). 
TPIDUP-  Duplicate  of  sample  22-0O8-TP-1. 
GWl  -  Adit  discharge  above  mill. 
SWl  -  Same  as  sample  SEl. 
SW2  -  Same  as  sample  SE2. 
SW3  -  Same  as  sample  SE3. 

2 

142 
12.7  U 
12.8 
12.7  U 

LEGEND 

*  hi 

J          325000  J         0.038  U          31000  JX 
J               105  J         0.038  U              4.6  JX 
J              8470  J         0.038  U           1200  JX 
J              4280  J         0.038  U             930  JX 

U  -  Not  Detected; . 

SE2  -  PPE  -  Adit  #6  discharge  after  flowing  through  dui 
SE3  -  Downgradient  Jack  Creek;  approx.  IOC  below  TP2. 
TPl  -  Composite  of  subsamples  TPIA-A,  B,  C,  and  TPi: 
TP2-  Composite  of  subsamples  TP2A- A,  B,  and  TP2B- 
TP3  -  Composite  of  subsamples  TPIA-D,  2A-C,  and  21 
WRl  -  Composite  of  subsamples  WR2B,  2C,  and  3B. 
WR2  -  Composite  of  subsamples  WR5A,  5B.  and  3D. 

pis 

13.3  J 
15  J 
6.83  U 
10.9  J 

N  CYANIDE 

NR 
NR 
NR 

508 
9.7  U 
20.5 
17.1 

1  111 

S 

736 
2.57  U 
26.4 
22.9 

suits  in  mg/l 

V  V  V 
V 

Metals  in  Water 
Results  in  ug/L 

As  Ba 

22-008-GW-1         12700  8.57 
22-008- SW-1           2.02  13.6 
22-008-SW-2            208  12.5 
22-008-SW-3           92.5  13.6 

Wet  Chemistry  Re; 

TOTAL 

SOLIDS  CHLORIDE 

72       <  5.0 
114       <  5.0 
137      <  5.0 

1» 
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XRF  ANALYSIS  RESULTS 


BULLION 
PA  NO.  22-008 
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SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


BULLION 
PA  NO.  22-008 
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I    AIMSS  SCORESHEET 


SITE  NAME: 

BULLION 

LINE 

PA  NUMBER: 

22-008 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

509.693 

6 

WELLS  -  1  Ml.  x  2.5 

0.0 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

9 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

9.0 

10 

GROUNDWATER  SCORE 

LINES4x5x9 

1834895 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

100 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

800 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

533.276 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

1 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

19 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

8105795 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26A  x  26B 

50 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

50 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

4.466 

29 

POPULATION -4  MILES 

10 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

20 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

4466 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37A  x  37B 

100 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

150 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

4.273 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

0 

41 

TARGETS 

NEAREST  RESIDENCE 

0 

42 

RECREATIONAL  USE 

5 

43 

TARGETS  SCORE 

SUM  LINES  40  -  42 

5 

44 

DIRECT  CONTACT  SCORE 

LINES  38  x  39  x  43 

3205 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  /  100,000 

99.48 

LINE 

SITE  NAME: 
PA  NUMBER: 

BULLION 
22-008 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

2 

OPEN  SHAFTS 

100  EA. 

3 

OPEN  ADITS 

50  EA. 

0 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

225 

5 

HAZ.  STRUCTURES 

40  EA. 

200 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES2-7 

425 

9 

POPULATION  -  1  MILE 

0 

10 

TARGETS 

NEAREST  RESIDENCE 

0 

11 

DCPDCATinMAI    1  ICC 

KtUKtAI  IUNAL  Uot 

5 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

5 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

42.50 

r 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     BASIN  MILLSITE   PA# :  22-036 

Date:     July  9,   1993   Time:  1200  

Field  Team  Leader:     Babits,  Pioneer  

Sampling  Personnel:     Pierson/  TD&H  

Lasher,  Pioneer  


Visitors:       Mr.  Frank  Watkins,  Caretaker 


Weather/Seasonality  Observations :  Warm  (60°-65°F);  breezy  (5-10 
mph) ;  partly  cloudy;   cool,  wet  spring.  


Photographic  Log  (Film Ron  ana  photo No.'s/video  Tape  Number) :  #25:  Ore  stockpiles; 
#26:  Tailings  pond.     Video  Tape  No.  1  


General  Comments /Observations  (not  covered  specifically  in  attached  Inventory  Forms) 
N/A 


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Tailings 
could  be  reprocessed  for  metals  or  should  be  removed.  Ore  stock 
piles  could  be  reprocessed  for  Pb  and  Zn.  


MDSL  AMRB/PIONEER  4/9/93 


I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s)  :     BASIN  MILLSITE   PA# :  22-036  

Legal  Description:     T     6N     ;R  5W     ;Sec.     17     ,  NE1/4  SW1/4  1/4 

County:     JEFFERSON   Mining  District:  BASIN  

Latitude:     N  46°  16'    17"         Longitude:     W  112°   15'  18"  

Primary  Drainage  Basin  and  Code:     Boulder  River/10020006  

Secondary  Drainage  Basin:     Basin  Creek  

USGS  Quadrangle  map  name(s) :  Basin  

Mine  Type/Commodities:     Millsite/Custpm  mill  

Activity  Status:     Active  , Inactive/Exploration  X  /Abandoned  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private  

Owner,    Agent,    Or   ContaC  t  (Include  address  and  phone  when  available)  :       Paul    Smith,  OT 

Mining,   107  South  Main,  Boulder,  MT     59632.      (406)  225-3703.  

Relationship  to  other  mines/sites  in  the  area/district:  Received 
ore  from  mines  in  district .  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  No  hardrock  permit;  bond  was  revoked 
in  1992.  Groundwater  pollution  control  permit  is  valid  until  May 
of  1994. 


General  site  features:     Elevation    5400'  ,  Slope  10° 

Aspect  South  

Land  use:     Mining  ,  Recreational  ,  Residential  X  ,  Urban 

Agricultural  ,  Other ( Specify)  " 

Area  of  disturbed/unvegetated  lands?  Approx.   2  acres. 
Dimensions: 


Predominant  vegetation  types:     Weeds,  grasses 


Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites). 

Locked  cable  gate  


MDSL  AMRB/PIONEER  4/9/93 


Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
memo  weii  hog  Printout  (a) :     There  are  17  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (xiso 
not«  presence  of  radioactive  minerals) .  Ore  was  from  the  Bas  in/Cataract  districts. 
The  Boulder  River  is  to  the  south  of  the  site  and  Cataract  Creek  is 
to  the  east.  


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Mill 
operation  from  unknown  date  to  1990.  


Mine  Operation? 

Shafts  -  Yes  

Adits  -  Yes  

Pits  -  Yes  

Placers  -  Yes  

Other  -  Yes 


No  X 
No  X 
No  X 
No  X 
No  X 


Comment_ 
Comment_ 
Comment_ 
Comment 
Comment 


Mill  Operation? 
questions : 


Yes  X 


No 


If  yes   answer  the  next  three 


Period(s)   of  Operation:     Unknown  to  1990 


Origin  of  Ore  Milled  -  Custom  Mill  X    Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:     Mines  from  

Basin/Cataract  including  the  Comet  mine  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap) ,  floatation,  smelting? 

CN-  leach  
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Montana  Bureau  of  Mines  and  Geology  11/03/1993 
Water  Well  Log  Data 

^A1  No*     Location  Depth        Yield  Static  Water  Level 
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BASIN  MILL,  P.A.  NO.  22-036 

T06M  R05V,  SECTION  17 
SCALE:    1'  =  1000' 


• 


• 


II.   INFORMATION  COLLECTED  ON  SITE 

i  • 

A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types ;  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP);   other  sources   (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description:  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  &  day) :  

Top  is  fine  sand  (0-3');  middle  is  mixed  fine  sand/clay  (3-6');  bottom 
is  clay  (6-8');  possible  liner.  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings   if  observable  (based  on  texture  and  color)  :      Maximum  depth  is   8  feet.  


Are    tailings    Wet    Or    dry     (Describe  location  of  partially  wetted  tailings  impoundments)  i  Wet 


Describe  condition  of  the  tailings  impoundment (  Note  condition  of  dams  or  structures, 
location  of  breaches  ) :      Impoundment  is  sound.  


Comments  on  potential  for  mitigation:  Still  operable;  if  it  becomes 
abandoned,  reprocess  the  tailings  and  waste  rock.  


MDSL  AMRB/PIONEER  4/9/93 


CO 


to 

.8 

0) 
rH 

<o 
p 

0 

s  < 

h9 

a 

10 

ca  i 

•H  Z 

<o  u 
p 

CD  - 
X  < 

^9 

o  o 
\  m 
r-  o> 

O  rH 

at 

o  o 
-«t 
r->  at 

O  «"H 

o  o 

f-  CTt 
O  rH 

i-H 

to 
n 
o 

(N 
CM 

IN 

f 

10 
m 
o 

(N 
CM 

i-H 
1 

0i 
Eh 

to 
n 
o 

CM 
CM 

IT) 
O 

O 

00 

o 
o 

to 
o 

o 

o 
o 

ao 
o 

o 

in 
o 

o 

in 
o 

o 

n 
o 

o 

n 
o 

o 

o 
o 

O  ( 

o 

US  ta  t6 
63 

Q 
00 

Q 

s 

n 

Q 
** 

in 

Q 

in 
m 

Q 
CM 

in 

a 
m 

Q 
ID 

in 

Q 

CM 
ID 

Q 

CM 
ID 

Q 

to 

in  | 

Q 

o 

ID 
C 
0 
Z 

0) 
c 

0 

z 

a> 
c 
o 

Z 

0 
C 
0 

a) 
c 

0 

z 

CD 
C 
0 
Z 

CD 

c 

0 

z 

E 

>irH  xl 

io  ai 

H3T) 

0  ai 
•a  J3 

CD  C  01 
r-4  (0  "H 
Xl  rH 
■HUfl 

01  C  P 
0  -H  01 
<h  rH  (D 

5 

IH 

>irH  .Q 
<0  0) 

rH  3  -a 

0  cu 
•a  x; 

ai  a  oi 

rH   <0  -H 
XI  rH 

•H  MX) 

01  CD  (0 
ca  C  P 

OH  01 
CU  rH  0) 

6 

M 

rH  OJ 
>irH  XI 
(0  CD 

■h  3  -a 

CJ  CD 

T3  X! 

m  c  oi 

rH   (0  iH 
XI  rH 
•HUfl 
01  CD  (0 
01  C  P 

0  -H  01 
to  rH  CD 

6 

M 

rH  OJ 
>1rH  XI 
10  CD 
HJT3 
U  CD 

•a  x: 

CD  C  01 
H  U-H 
XI  rH 
■H  H  XI 
01  CD  10 
01  C  P 

0  -H  0) 

01  rH  CD 

1 

<o  a) 

CD  rH 

c-h 

CO 
P. 
0 

a. 

a. 

0 

p 

01 

■p 

O 

ID 

n 

00 

to 

1 

1 

0) 
rH 

D. 
0 

•o 
c 
o 

•p 

■a 
w 

rH 

B 

14-1 

o 

0) 

a> 
s 

ID 

rH 

a 

0 

ai 
■a 

01 

p 
1 

a> 

rH 
Du 

H-l 

0 

o> 
•a 

yi 
+J 

n 

£ 

a« 

a 

B  "w 

3  0 

■a 

O-i 
H-l  0 
0  P 

•o  ■« 
C  M 
CD  CD 

x: 

P  01 

a)  n 

S  0 

S 

01 

a 

CD 

p 

01 

<u 
0 

p 

ia 
w 

CD 

a> 

•p 

01 
I4J 

0 

p 

01 

CD  CD 
5  H 
X!  -H 

p  a 

M 

0  t-i 
Z  0 

rH 

Ph 

fr< 

<U 
0 

•a 

C 
CD 

P 
01 
(0 

w 

rH 

0 

T3 
C 
CD 

P 
01 
10 

W 

& 

lp 
0 

T3 

c 

CD 

P 
01 
10 

W 

rH 
1  rH 

01 

■H 

0  D> 
C 

OJ  rH 
r< 

P  CD 

01  "0 
10  C 

W  3 

"if 

Is  * 

o 

00 

o 

(N 

n 

o 

CM 

in 
in 

o 

o 

o 

CM 

o 
o 
o 

rH 

e 

B 

s 

s 

B 

B 

B 

Hi 
H 

B 

rl 

r} 

H 

g  Q  0 

8"* 

b 

[SI 

B 

B 

b 

in 
B 

ID 

B 

B 

rH 
CH 

n 

rH 

u 
Ih 

a 

rS 

e: 
o 
u 


'T3 
C 
(0 

<C 
i 

< 

rH 
I 

Ph 
Eh 

O 
0) 

+J 

•H 

ra 
o 
a 

6 

o 
o 

(0 
•H 


to 


as- 


II: 


is 
II 


3 
O 


Q) 
■P 
•H 
CO 
O 

iS 

o 
u 


I  la 

A     u  i 


B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 


Flowing  adits: 

Yes  , 

No 

X  , 

Number : 

Identification: 

Filled  shafts: 

Yes  , 

No 

X  , 

Number : 

Identification: 

Seeps/Springs : 

Yes  , 

No 

X  , 

Number : 

Identification: 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  32 


Distance  to  nearest  well  used  for  drinking?     <  0.5  mile 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  X     ,  Unlikely  . 

Sources  that  may  not  be  contained  with  elevated  lead  and  zinc;  however 
depth  to  water  is  approx.   53  feet  below  ground  surface.  


Other  observations/notes:  There  are  three  monitoring  wells  on-site. 
Well  No.  1  has  a  SWL  of  52.3  feet  and  a  TP  of  152  feet.  Well  No.  2  has 
a  SWL  of  55.8  feet  and  a  TP  of  75  feet.  Well  No.  3  has  a  SWL  of  55.8 
feet  and  a  TP  of  150  feet.   
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C.      SURFACE  WATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps . 


Flowing  streams:     Yes  ,  No  X  ,  Name(s): 


Dry  streambeds:     Yes  ,  No  X  ,  Name(s)  : 


Other  surface  water:     Yes  ,  No_X_,     Name(s) /Description: 


Waste  materials  within  any  floodplain:     Yes  ,  No  X      Source  ID(s) : 

Approximate  Flood  frequency?  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?  N/A  


Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 
1,000  feet  to  Boulder  River  from  TP-1  


Surface  water  draining  onto  or  through  waste  sources:     Yes  ,  No  X  , 

Describe : 


Surface   water   use   within    15    miles    downstream?       (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T6E  habitat?) 

N/A 


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  , 

No  X      ,    Distance  downstream   (ft)?   Describe/explain  (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

N/A 
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  N/A  


Wetlands  present:  Yes  ,  No  X  ,  Describe: 


Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe: 


E.      AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  ; 

100-300  ;    300-1,000  X   ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     <  0.5  mile  

For  each  source  (table  next  page) : 

Available  fine  materials?       Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 

( 
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F.     DIRECT  CONTACT  CHARACTERISTICS 


Residents    or   workers    within    200    feet    of    sources:    Yes    X    ,  No  

Describe;     Mechanic  shop  approx.  200  feet  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100_  ;  100-300  

300-1,000  X  ;   1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater 

Comments  ~ 

Evidence  of  recreational  use  on  site:     Yes  ,  No  X  ,  Describe:  


Accessibility  -    Fences,  warning  signs,  closed  roads?     Cable  gate 

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  ,  No  X  ,  Comment  


Primary  Drainage  ;  Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations 


Hazardous  structures:  Yes  ,  No  X  ,  Number  _,  types  and  locations :_ 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number  , 

types  and  locations:  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes  ,   No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain 
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XRF  ANALYSIS  RESULTS 


BASIN  MILLSITE 
PA  NO.  22-036 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


BASIN  MILLSITE 
PA  NO.  22-036 
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Paimss  scoresheet 


SITE  NAME: 

BASIN  MILLSITE 

LINE 

PA  NUMBER: 

22-036 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

10 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

200 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

200 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

23.515 

6 

WELLS  - 1  Ml.  x  2.5 

42.5 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

15 

8 

NEAREST  WELL 

5 

9 

TARGETS  SCORE 

LINES6  +  7  +  8 

62.5 

10 

GROUNDWATER  SCORE 

LINES4x5x9 

293938 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

0 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

2 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

40 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

40 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

25.080 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

18 

24 

SURFACE  WATER  SCORE 

LINES  14  x  15x23 

18058 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

10 

26C 

POTENTIAL  TO  RELEASE 

LINES  26AX26B 

100 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

100 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.836 

29 

POPULATION  -4  MILES 

300 

30 

NEAREST  RESIDENCE 

5 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

315 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

26334 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

200 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

5 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

10 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

50 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

250 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.784 

40 

DIRECT  CONTACT 

POPULATION  - 1  MILE 

300 

41 

TARGETS 

NEAREST  RESIDENCE 

5 

42 

RECREATIONAL  USE 

0 

43 

TARGETS  SCORE 

SUM  LINES  40  -  42 

305 

AA 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

CQ7Qf\ 

oy/ou 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

3.98 

LINE 

SITE  NAME: 
PA  NUMBER: 

BASIN  MILLSITF 
22-036 

NO. 

SITE  SAFETY 

1 

THREAT 

ACCESSIBILITY 

5 

2 

OPEN  SHAFTS 

100  EA. 

o 

3 

OPEN  ADITS 

50  EA. 

o 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

o 

5 

HAZ.  STRUCTURES 

40  EA. 

o 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2- 7 

0 

9 

POPULATION  -  1  MILE 

300 

10 

TARGETS 

NEAREST  RESIDENCE 

5 

11 

RECREATIONAL  USE 

0 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

305 

13 

SITE  SAFETY  SCORE 

(LINES  1  x  8x12)/ 1.000 

0.00 

SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 


MDSL  AMRB/PIONEEB  4/9/93 


August  16,  1993 


CLIENT:    O.T.  Mining 

DATE  SAMPLED:  07-31-93 
DATE  RECEIVED:  08-02-93 


FIELD 

MSE,  INC. 
LAB  NO. 

pH 

(SU) 

TDS 
(mg/L) 

Conductivity 
nmhos/cm@250 
C 

Well  #1 

WL019 

6.41 

131 

268 

Well  #2 

WL020 

8.39 

283 

564 

Well  #3 

WL021 

6.27 

173 

277 

RECEIVED 

AUG  24  1S33 

WW!*""" 


July  20,  1993 


CLIENT:    O.T.  Mining 

DATE  SAMPLED:  06-29-93 
DATE  RECEIVED:  07-01-93 


FIELD 

MSE,  INC. 
LAB  NO. 

pH 

(SU) 

TDS 
(mg/L) 

Conductivity 
/xm  hos/cm@25°C 

results  in  mg/L 

Diss.  Cd 

Diss.  Cu 

Diss.  Zn 

Well  tt\ 

WK434 

6.15 

192 

269 

0.0008 

0.025 

0.037 

Wei!  "2 

WK435 

8.35 

320 

543 

0.0003 

0.002 

<  0.006 

Well  #3 

WK436 

6.04 

205 

286 

0.0011 

0.007 

0.115 

Review 


HISS 


 C- 

REPORT  DATE: 


January  7,  1992 


Field  ID 

MSE,  Inc. 
Lab  No. 

pH 
(SV) 

TDS 
(ma/L) 

Conductivity 
/mhos /cm 
@  25  °C 

Results 
D-Cd  D- 

in  mg/L 
■Cu  D-Zn 

Well  #1 

WC103 

6.  65 

169 

260 

<0.0002 

0. 

010 

0.068 

Well  #2 

WC104 

8.62 

350 

566 

<0.0002 

0. 

005 

0.038 

Well  #3 

WC105 

6.61 

164 

251 

<0.0002 

0. 

015 

0.182 

( 


AM 


Metals  Review 


REPORT  DATE:     February  4,  1992 


DATE  SAMPLED : ;  i . 0 1  /  2  7  /  9  2- ;' 
J  DATE  V  RECEIVED :  ^.0 1/29/92 


Field  ID 


MSE,  Inc. 
Lab  No. 


PH 

isui 


TDS 


SC  /xmhos/cm 
g  25  °C 


Well  #1 
Well  #2 
Well  #3 


WC506 
WC507 
WC508 


6.51 
8.68 
6.54 


200 
368 
196 


278 
585 
263 


RECEIVED 

m  1992 


watts 


■,0 

fj'f 


'Anion  Review 


REPORT  DATE : .  •  March  5 ,  1992 
CLIENT:     O.T.  MINING 

DATE" SAMPLED:      02/26/92  '  X  . 

DATE^ RECEIVED 02/27/92  v\5"     "  7 

.                      '          MSE,   Inc.     pH        TDS         SC  /xmhos/cm 
::lA  FiplH  TP         Lab  No.      CSU)      facr/Ll        g  25  °C  


Well 

#1 

WC866 

6.27 

190 

.  277 

Well 

#2  ;•" 

WC867 

8.64 

345 

593 

Well 

#3 

WC868 

6.30 

177 

271 

BENT:  O.T.  MINING 
DATE  SAMPLED:  03/26/92 
DATE  RECEIVED:  03/27/92 


REPORT  DATE:  April  22,  1992 


MSE,  Inc.       pH       TDS  SC 
Field  ID        Lab  No.       (SU)     (mg/L)     0*mhos/cm  at  25 °C) 


Well  #1 


WD174        6.51  195 


273 


Diss-Cd 
<  0.0001 


(Results  in  mg/L) 

Diss-Cu 
<  0.001 


Diss-Zn 

0.035 


Well  #2  WD175        8.63  359 

Well  #3  WD176        6.42  184 


569 


264 


<  0.0001 


0.0003 


0.002 


0.005 


<  0.004 


0.152 


Km 


Anion  Review 


RECEIVED 

APR  2  8  1992 

MONT.  DEPT.  a  t\il  SCIENCES 

WATER  QUALITY  BUREAU 


Field  ID 

MSE,  Inc. 
Lab  No. 

pH 

(SU) 

TDS 
(mg/L) 

Conductivity 
Otmhos/cm  at  25°  C) 

Well  #1 

WD506 

6.45 

198 

267 

Well  #2 

WD507 

8.68 

355 

579 

Well  #3 

WD508 

6.46 

194 

269 

CLIENT:  O.T.  MINING 
DATE  SAMPLED:  04/27/92 
DATE  RECEIVED:  f  04/29/92 


REPORT  DATE:  May  14,  1992 


Anion  Rfiview 


RECEIVED 

M4V  1  9  J992 


DATE  SAMPLED:  05/28/92  ; 
DATE  RECEIVED:  06/01/92 


MSE,  Inc.      pH       TDS  Conductivity 
Field  ID       Lab  No.      (SU)     (mg/L)     (^mhos/cm  at  25° C) 


Well  #1 


WD975       6.63  167 


Well  #2        WD976       8.45  344 


Well  #3        WD977      6.45  165 


Anion  Review 


271 


595 


270 


*W.  K.  JUN  l  2?"2 


so, 


REPORT  DATE:  July  27,  1992 


CLIENTr  O.T.  MINING  //         '  -> 

DATE  SAMPLED:  06/29/92 

DATE  RECEIVED:  07/01/92      «  v 


MSE,  Inc.  pH  TDS  Conductivity 

Field  ID       Lab  No.  (SU)  (mg/L)  (/mihos/cm  *t  25°C)  Diss-Cd  Diss-Cu  Diss-Zn 

Well#l        WE368  8.14  168                 257  0.0005  0.006  0.049 

Well  #2        WE369  8.15  346                 564  <  0.0001  <  0.004  0.006 

Well  #3        WE370  7.51  204                 264  0.0003  0.153  0.133 


r: 


RECEIVED 

JUL  3  0  199? 


:M  CLIENT:  O.T.  MINING 

■  DATE  SAMPLED:  07/29/92 
SEDATE:  RECEIVED:  07/30/92 


Field  ID 

MSE,  Inc. 
Lab  No. 

pH 

(SU) 

TDS 
(mg/L) 

Conductivity 
0*mhos/cm  at  25 °C) 

Well  #1 

WE679 

6.53 

168 

265 

Well  #2 

WE680 

8.53 

349 

586 

Well  #3 

WE681 

6.46 

172 

257 

I.  I.   N  0.  2  (Collar  Flevation  =  5324  16  Feet  Above  Sea  level) 
Statin  Water    ■-; >  .  Wafer  level 


Date 

Monitored 

level     ; ' 
From  Collar  . 

Wat-fir  Lftvfil , 
Flevation 

Change  From 
Previous  Month 

Remarks 

•  19-f)er.-89 

55.38  J 

f.  5268.78 

•   ,  - 

Monthly  .inn1  Quarterly  Sa 

04-jfln-.qn 

5(5.35 

J|  -5J67.81 

-  -0.97 

Monthly  Sampl  ing 

57. 20  - 

5966.96 

-0.85 

Monthly  Sampl  ing 

?5-Mar-so 

55.45 

5268.71 

1.75 

Monthly  .inn1  Quarterly  Sa 

24-Apr-90 

55.37  v 

5268.79 

0.08 

Monthly  Sampling 

22-May-90 

55.27 

5268.89 

.  0.10  

Monthly  Sampl ing 

27-Jun-90 

54.13 

5270.03 

1.14 

Monthly  and  Quarterly  Sa 

24-Jul-90 

55.0.? 

5269.14 

-0.89 

Monthly  Sampl ing 

27-Aug-90 

56.10 

5268.06 

-1.08 

Monthly  Sampling 

?8-Sep-90 

5(5.36 

5267.80 

-0.26 

Monthly  and  Quarterly  Sa 

23— Oct -90 

3  /  .  IB 

5266.70 

-1.10 

Monthly  Sampling 

lfl-Mov-90 

57.48 

5266.68 

-0.02 

Monthly  Sampl ing 

■27-rtBC-flfl 

57.38 

5266.78 

0.10 

Monthly  and  Quarterly  Sa 

j  . 

bECe\ved 


^ojent*; ''failing  Pnnrf  Monitor  Wells 
Location:  Rasin  Mill  -  Rasin,  Montana 

«'F  I  I.  ;N  0.  1  (Pillar  Flftvation  =  5327.79 >eet  Above  Sea  level) 


RECEIVED 

NOV  1  2 19921 
MONT. .DEM.  OF  HEALTH  &  ENV.  SCIENCES 


'Monitored 

!    Statin  Water  " 
.   1  evel 
From  Collar 

Water  Level 
Flevation 

Water  1 evel 
Change  From 
•    Prpvinus  Month  / 

"  r  ;  -    •           WATER  UUALIIY 

Remark.*; 

19-Dra?-R9  . 

.  63.48 

5?B4.31 

Monthly  and  Quarterly 

:-b4-.)an-90  ; 

B1.75 

5?63.04 

-1.?7 

Mnnthly  Sampling 

??-Feh-90 

55.05 

5?7?.74 

9.70 

Monthly  Sampling                 .  . 

25-Mar-90  . 

54.57 

5273.?? 

0.48  . 

Monthly  and  Quarterly 

?4-Apr-90 

54.41 

5?73.38 

0.16 

Mnnthly  Sampl ing 

??-May-90 

6?.  40 

5?65.39 

-7.99 

Mnnthly  Sampling 

?7-.Jun-90 

B.I.  10 

5?66.69 

1.30 

Monthly  and  Quarterly 

?4-.lul-90 

63.21 

5?64.5R 

.-2.11 

Mnnthly  Sampl  ing 

?7-Atig-90 

84.30 

5?63.49 

-1.09 

Mnnthly  Sampl ing 

28-Sep-90 

64.38 

5?63.43 

-0.06 

Monthly  and  Quarterly 

?3-Ont-90 

64.7? 

5?63.07  ' 

-0.36 

Mnnthly  Sampl ing 

19-Nnv-90 

0-  84.88 

5?6?.91 

-0.16 

Mnnthly  Sampl ing 

?7-Den-90 

U;    ;  64.80 

5767.99 

0.08 

Mnnthly  and  Quarterly 

J  mm  CORPORATION, 


Subjftfit:  Tailing  Pond  Monitor  Wells 
Location:  Basin  Mill  -  Rasin,  Montana 


W  F  !  1.  NO, 

.  1  (Collar  Flevation  =  53?7.79  Feet  Ahnve  Sea  Ifivfil) 

...     MONT.  DE 

Remarks 

Rate 
Mnni torerf 

Static  Water 

1  evel 
From  Collar 

Water  level 
Flevation 

nn  i  r.v  I  RVR  1 

Change  From 
Previous  Month 

19-fien-fl<3 

63.48 

5?64.31 

Monthly  And  Quarterly 

64.75 

5?63.04 

-1 .27 

Monthly  Sampling 

•  /   rRn- SU 

55.05 

5272.74 

9.70 

Monthly  Sampl ing 

p.ar  mi 

54.57 

5273.?? 

u .  an 

Monthly  and  Quarterly 

54.41 

5? 73. 36 

0.16 

Monthly  Sampl ing 

^  *    piny  .tij 

6?.  40 

5265.39 

-7 . 99 

Monthly  Sampling 

?7-Jun-9fl 

51 . 10 

CORR  CO 

O/nO . 0  3 

1 .30 

Monthly  and  Quarterly 

.^-.Jul-90 

63.21 

5?64.5fl 

-?.11 

Monthly  Sampling 

?7-Aug-90 

64.30 

5?63.49 

-1.09 

Monthly  Sampl ing 

28-Sep-9fl 

64.36 

5?63.43 

-0.06 

Monthly  and  Quarterly 

23-Or.t-9fl 

64.7? 

5263.07 

-0.36 

Monthly  Sampl ing 

19-Nov-90 

•  64.66 

5?6?.91 

-0.16 

Monthly  Sampling 

?7-Qeo-90 

y.  '64.60 

5?6?..99 

0.06 

Monthly  and  Quarterly 

RECEIVED 

NOV  1  2  1992 

K  OF  HEALTH  &  ENV.  SC 
WATER  QUALITY  BUREAU 


,  CIJBOT*6.T«MININ(?*A,  V x 
.  •  |  DATE  SAMPLED:;  08/26/92 


I  DATE-RECEIVED:  08/28/92 


REPORT  DATE:  September  8,  1992 


OCT  1992 


***** 


"  ;  .  f  MSE,  Inc.  V  pH    J  TDS  ;;:    /  Conductivity 
Field  ID       Lab  No.      (SU)   '  (mg/L)    0*mhos/cm  at  25° Q 


Well  #1 


WF004  6.15 


189 


264 


Well  #2        WF005       8.49  339 


602 


Well  #3        WF006       6.61  162 


270 


Review 


1/  CLIENT:^  0;Tf  Mining^ 


.7  ••>, 


J  : '" tiAT^RECE  I VED : 't *1 6-28-92' 


REPORT  DATE:    November  11,  1992 


FIELD  ID 

MSE,  INC. 
LAB  NO. 

pH 
(SU) 

TDS 
(mg/L) 

CONDUCTIVITY 
(/imhos/cm  025°  C) 

wen  #i 

WF982 

8.48 

308 

505 

Well  #2 

WF983 

8.74 

356 

552 

Well  #3 

WF984 

6.73 

173 

244 

A 


4f 


t: 


(XffiNT:^  O.T.  Mining 


DATE  S AMPLEDr '  09-29-92 
DATE  RECEIviD:'  09-30-92 


REPORT  DATE:  November  18,  1992 


FIELD  ID 

MSE,  INC. 
LAB  NO. 

pH 

(SU) 

TDS 
(mg/L) 

CONDUCTIVITY 
Oxmhos/on  @25°  C) 

Diss.  Cd 
(mg/L) 

Diss.  Cu 
'  (mg/L)  . 

Diss.  Zn 
.  (mg/L) 

Well  ffl 

WF474 

6.85 

135 

.  254 

0.0002 

<  0.003  . 

0.043 

Well  ft! 

WF475 

8.75 

318 

576 

<  0.0001 

'  0.003 

<0.012 

Well  #3 

WF476 

6.80 

120 

249 

0.003 

0.052 

0.131 

r 


Review 


pECEfVED^ 

NO  V;2  3  1991 


CLIENTS  f0.T.  Mining ^  . 
.•9  Date  Sampled 11-18-92  j: 


REPORT  DATE:    December  9,  1992 


FIELD  ID 

MSE,  INC.  • 
LAB  NO. 

PH 

(SU) 

TDS 
(mg/L) 

Conductivity 
/imhos/cm  @  25°C 

Well  #1 

WG334 

6.63 

199 

251 

Well  #2 

WG335 

8.42 

362 

568 

Well  #3  ■'" 

WG336 

6.92 

171 

242 

RECEIVED 

DEC2  2J993 


:CLIDffr;  (Li;  Mining  .  V 

DATE  "SAMPLED: '?  12-19-92 v 
DAT  E'  RECEIVED:  ]  L2  -  2  4  -  9  2 


January  21,  1993 


FIELD 

MSE,  INC. 
LAB  NO. 

pH 

(SU) 

TDS 
(mg/L) 

Conductivity 
junhos/cm@250C 

results  in  mg/L 

Diss.  Cd 

Diss.  Cu 

Diss.  Zn 

Well  #1 

WG709  . 

6.27 

180 

229 

<0.0001 

0.006 

0.028 

Well  ftl 

WG710 

8.42 

356 

522 

<0.0001 

0.024 

<0.006 

Well  #3 

WG711 

6.88 

199 

227 

0.0003 

0.006 

0.120 

RECEIVED 

JAN  2  6 1993 

MONT.  DEPT.  OF  HEALTH  &  ENV.  SCIENCES 
WATER  QUALITY  BUREAU  , 


Review 


%^CLIENT:¥q.T.:  Mining-  5 

>.\#-;s DATE^SAMPLED:    07-31-93  . 
DATE'  RECEIVED:  08-02-93 


-,.^f  :  ;-^^»August|l6',^1993 


FIELD 

MSE,  INC. 
LAB  NO. 

pH 

(SU) 

IDS  ; 
.(mg/L) 

Conductivity 
/xmhos/cm@250 
C 

Well#l 

WL019 

6.41 

131  . 

•  268 

Well  #2 

WL020 

8.39 

283 

564 

Well  #3 

WL021 

6.27 

i  173 

f'r  211 

RECEIVED 

AUG  2  4  1993  ■ 

"Hira!  j  env 

WATER  OMiiry  BUREAU 


>  :.»7. 


.  ill 


MSE^  INC. 
LAB  NO. 

pH 

(SU) 

TDS 

.  Conductivity^. 

~-      results  iiv 

FIELD 

(mg/L) 

/unhos/cm@25°C 

Diss/Cd 

Diss.  Cu 

Diss.  Zn 

Well  #1 

WK434  " 

6.15 

192  - 

269 

0.0008 

0.02S  : 

3  0.037  " 

Wei!  #2 

WK435- 

8.35 

320 

543 

0.0003 

0.002 

<  0.006 

Well  #3 

WK436 

1  6.04 

205 

j  '  286 

'  0.0011 

0.007 

v/ 0.115 

Revi  ew 


 ^ 


JjNlNG  CORPORATION 


:  Tailing  Pond  Monitor  Wells 
;ion:  Basin  Mill  —  Basin,  Montana 


C 


f H  E  L  Cc'  N*0.  2v(Collar  Elevation  =  5324,16  Feet  Sieve  Sea  Level) 


"  Static  Water 


waver  Level 


Date 
Monitored 

Level 
From  Collar 

Water  Level 
Elevation 

Cringe  Froa 
•  Previous  Mo? 

lS-Dec-89 

55.38 

'  04-Jan-90 

56. 35 

5267.81 

-0. 97 

2c-Feb-90  : 

57.20 

5266.% 

-0.65 

25-Mar-90 

55.45 

526i'J.  7i 

i.  75 

cH-Hpf  -31.' 

■  J-J.if 

■-iCt-O.  /  3 

v.  U-j 

2£-May-90 

55. 27 

5263. 83 

0. 10 

■"•"7     T..«  OA 

c7-Jun-90 

54. 13 

5270. 03 

i.  14 

O/.     T..1  CVi 

24-JU1-90 

J  J.  Ou 

52c«9.  14 

-0.  86' 

_    2 /-Hug -90 

56. 10 

5268. 06 

-I.  08 

28-Sep-90 

56. 36 

5267.80 

-0. 26 

23-0ct-90 

57.46 

5266. 70 

-1. 10 

19-NOV-90 

57.48 

5266. fey 

-0.02 

27-Dec-90 

57. 38 

5266. 78 

0. 10 

21-Jan-91 

56. 66 

5267. 50 

0, 72 

23-Feb-91 

56.69 

5267.47 

-0.  Oi 

23-Mar-91 

57. 48 

5266. 63 

-0.79 

26-flpr-91 

j/.  do 

526b . 86 

0. 20 

'  '  £3-May-31  ■' 

55.73 

5266. n3 

1.55 

26-Jun-?l 

54.04 

5270. ;2 

1.69 

£6-Jul-9i  ' 

'*::' '    ;  55.S0 

5266.36 

-1.7b 

27-flug-91  "■■ 

■■  56.25 

5267.91 

-0. 4S 

|  24-5ep-91 ' 

55.19 

.  .  5266.37 

1,06 

23-0ct-91 

: 

.  56.26 

'"  5267.90 

-i.07 

££-Nov-Sl 

.  56.23 

5267.93 

*  0.03 

lS-Dec-91  '• 

..  55.97  . 

■  5268,19 

0.26 

Konihiy  and  '.Maneriy  aasiaiine 

Monthly  SaKpiir-q 

Monthly  Saup^its 

ftonthiv  and  Uuarteriy  l&spikng 

,v.-.f ;  y  i! iii!5!-i:e',iy  .iarspimi; 

ifonsrly  Si'iuUu  " 

Piontnly  bapph*^ 

tfontnly  and  Quarterly  b'SKpiiria 

fcwittiy  basphng 

!'!Cf:vniy  3aKpii-r;£i 

Nontruy  a    Quarterly  Sa-in.mc 

Monthly  6ar::p: 

fMO'it^iy  -.?.Mril."> 

?:-:r-'nlv  ^r:o  iVv.arierly  33«?i mg  _ 

?ior:chiy  iiaiiphfia 

Monthly  sr.d  ftbrterly  Scspiint; 

ffcfit.ily  SaMp.ir.^ 

ittniniy  Sasph^ 

Monthly  iifi  £'«:<>•-.??•  iy  6'5!ipiiftg 

teitniy  Sa«piiM; 

JtoniMy  SaapiK.? 

80ntn.lv  and  Quarterly  SciSUr 


£7-J3rr92 
£6-Feb-32 
.£5-Mar-S£ 

27-  ftpr-92 
£8-May-3£ 
£9-Jun-3£ 
23-Ju!-92 
£6-fiug-92 
26-Sep-32 

28-  Gct-32 
lS-Mov-92 
2i-Dec-32 
£7-Jarr33 


56.27 
55.62 
55.37 
55,25 
55.43 
55.65 
55. 62 
56.77 
58.03 
53.21 
57.38 
57.03 
56.61 


J 

526v.br 
5-6?.  1-4 
5268.  / 
5268.91 
5262. 72 
5263.51 
5262.  54 
5267. 33 
5266. 13 
52t4. 35 
5266.  78 
£267.0? 
5267, 55 


-0. 30 
-0.35 
1.25 
0.i2 
-0,a9 
-0. 22 
0.02 
-1.15. 
-i.26 
-i.lt! 
1.83 
0.23 
0.48 


Svrttnly  baaoii'-ij 
ftmtniy  Sas?I;.-:r 

:-1:-fv;niy  Sampling 

Batthly  ba*»piir:g  '•• 

■terrthly       frJirteriy  2?:-.iinc 

fiersMly  bapimr 

[•,CT(trsl>  and  ^Lr.iiriy  6»r:.f : 

fio.-itrsiy  baspi  -*v 

fcotiily  Saa:?; \ng 

Mfltniy       f'yp.H-srly  ££:":  i-ir- 

i':::'tr;  v  i2;.p..;:  c 


'I;. 
TV 


•H  EL  L^N'O^:  ^(Collar  Elevation  =  5324. 16  Feet  Sieve  Sea  Level) 


Date  ■ 
Monitored  • 

Static  Water 

Level 
From  Collar 

Water  Level 
Elevation 

water  Level 
Change  From 
■  Previous  Month  - 

RsMari's 

19-Dec-89 

•  55.38 

.  5268.78 



Ronthiy  and  Quarterly  aaaaung 

•  04-Jan-90  ■ 

.  56.35 

5267.81 

-0.97 

Monthly  SsHpung 

22-Feb-90*.: 

57. £0  " 

5266.% 

-0.65 

Monthly  Satfp-ins 

25-Mar-90  . 

55. 45' 

'     5268. 71 

1.75 

Monthly  aivj  *_,-..=;  :  £ :  _y  sar.-pii'vg 

£4-fipr-90 

55.37 

5268.79 

0.08 

flcwhly  saspiinc 

22-May-9Q 

55.27 

5263.83 

0. 10 

Sonthiy  baitpiif*; 

27-Jun-90 

54.13 

5270. 03 

1. 24 

rv^'i!iy  anc  nuirJreri/  -i i  i a»- 

£4-Jul-90 

55.02 

.5269. 14 

-0.69 

Mui^rl)-  3i'VLii:::L 

27-flug-90 

56. 10 

5268.06 

-1.08 

Monthly  SaephfiCj 

28-Sep-SO 

56.36 

5267. SO 

-0,26 

Month;;/  ar.o  Quarterly  baepling 

23-0ct-90 

57.46 

5266.70 

-1.10 

fcwitftiy  Basal  uvg 

19-Nov-90 

57.48 

5266. 6a 

-0.02 

Storttniy  SaiapUnjj 

27-Dec-90 

57.38 

5^66. 78 

0.10 

Monthly  3rf:  Quarter! /  Saapiim; 

£1-Jan-91 

56.66 

5267. 50 

0.  72 

Monthly  Sasrpi  iv.5 

23-Feb-91 

56.69 

5267.4/ 

-0,0i 

stilly  6.?.?i»p \  ■.T-'j  - 

2S-Mar-91 

57.48 

5266. 63 

-0.  79 

Mcnrniy  an*  i/v.arisrh'  ~H?;mg 

26-flpr-91 

57.  £8 

5266.86 

0. 20 

Monthly  Sawpiinc 

£3-May-91  ' 

.  55.73 

52b8.  i< 

1.55 

> 

Monthly  iiaiipl >ft|j 

26-Jun-91  . 

54.04 

5270. 12 

1.69 

Montruy  sr.d  ftivto*!?  Sa«spiim;- 

26-Jul-91 

•  '      55. SO 

526S.36 

-1,76 

•tont.ily  SaxaHr.3 

£7-Aug-91  ' 

56.  £5 

526?. 91 

-0.  45 

BonSily  ia!r:.h-v: 

£4-Sep-91' 

55. 19 

.  5268.97 

1.06 

Monthly  and  Ca5r>s;iy  &*jpii*£ 

23-0ct-91 

.    56. £6 

5267.90 

.   '  -1-07 

Moiii'niy  i-iasiip^  i.,c. 

22-Nov-?l  - 

.  56.23 

5267. 93 

0.03 

Monthly  Saspl  jr.g                  .  : 

18-Dec-91 

55.97 

5268.19 

0. 2b 

Montniy  and  Quarterly  Soltek?, 

...mining  .Corporation 

Subject:  Tailing  Pond  Monitor  Wells 
Location:  Basin  Mill  -  Basin,  Montana 


£7-Jan-9£'' 

£3.67 

•  ;  rip*.         '•  ■■' 

Sci-.  ic 

-0.33 

£6-Fe5-9£ 

'*""■"■■  .63.74 

S£S4. 05 

-0. 07 

£5-i1ar~9c 

Dc£5. j5 

1.50 

£7-ttpr-S2 

5c.Cc 

5c£5. 77 

0.  cc 

£8— Msy— 9£ 

b£.'03 

bi£5.  7£ 

-O.Oi 

£9-Jufr3£ 

6S.41 

5£S5.  38 

-0.36 

£9-Jul-9£. 

£c.  34 

-0. 53 

64. 1 S 

5i'S3.£i 

-i.£4 

££-St?p-3£ 

63.  7b 

5cM.  yi 

0.  40 

cS-Oct-Sc' 

£4. 47 

5i£63. 3c 

-0.  b3 

lfl-Nov-se 

£3. 78 

C-Cti'f.  01 

O.bS 

£l~i)sc-3£ 

£*.  JC 

Scb3,£7 

-*.74 

£7-Jar,-93 

M.  !.'C 

5co3. 7V 

0.50 

Monthly  aMpling  '•"  '  :  "  '  '; 
:fior::-hi;f  &a  Quarterly  Sapling  .; 

KaRhly  S'aiaskng  -  '.. 
ssonthiy  ^rt^tsrirSiifepirnc"  , 

Monthly  Sampling 

Monthly       fturierly  Sapling 

ftMtfciy  5?.ffpl  iffj 

/•o:.t::,  .•  £upi*ng  < 

ffcirthi/  an*  fcuarteriy  S?«piir$g 


•  •.' ■  .-Sab j  ect :  Ta  i  1  i  nig  •  Pond  Won  i  t  or  lis 
K-^Locat ion:  Basin  Mill--  Basin,  Montana 


f,;  •^EiUb-N  0.V FMCollar  Elevation  =  5227.79  Feet  Above  Sea  Level) 


^ECEIVED 

MAR  419g3 


•  ;. 

'    ' Date  , 

i    '  Monitored 

Static  Water 

Level  . 
From  toil ar 

Water  Level 
Elevation 

water  Leva, 
Change  From 
Previous  Konth 

19-Dec:89 

63.48 

5264.31 

.    Monihiy  and  Uturterly  SasKshhg 

;'  •  04-Jan-90 

•  64. 75 

5263.04 

-1.27 

Monthly  Sampling 

•  <-22-Feb-90  • 

55.05 

5272. 74 

9.70 

Monthly  &wpiing 

■  £5-ttar-90 

'  54.57 

•   5273, ££ 

0.46 

«cr:tn:y  and  Quarterly  Saaaling 

'  £4-flpr-90 

54.41 

o273,58 

0.16 

fent-jy  £a:iph:tq 

£2-*ay-90.  . 

5265. 39 

-7.93 

fen::;:;/  Sampling 

.-'  V-  "  £7-Jun-90 

61.10 

5266.  69 

1.30 

Jtasniv  sf.ii  {ftwrt&riy  Saaphng 

SWul-90 

■    63. Si 

526^.53 

-2.11 

Ncnthly  SasphAg 

S7-flug.-90 

64.30 

5263. 49 

-1.09 

',0r-r-'y  L;i<sp2i>!§ 

28-Sep-90 

6*.  56 

5263,44 

-0,06  • 

fovvihiy  ar.>i  Uuartariy  Sampling 

£3-0ct-90 

64,  72 

5263.07 

-0.36 

Sontsiy  Saapliny  .  ! 

13-Nov-SO 

64.8-B 

5262, 91 

-0, 16 

Amtnlv  6a;:!pi  ;r*c. 

£7-Dec~90 

64.80 

5262.93  ' 

0.  OS 

tiofit^iy  anc  Quarterly  Sasipiirig 

Si-Jan-91 

63.  75 

5264,04 

1.05 

ffcntniy  2-afap.h  nc 

23-Feb-9J 

64.11 

-0. 36 

BowX}  6ay:5ii!'.g-"  •■ 

£8-i»iar-91 

65.03 

5262.70 

-0.96 

Monthly  anc  Quarterly  sampling 

cS-ftpr-9i 

63.11 

[3:64,68 

■  1.98 

?K-ri?niy  2aapii*"jg 

£3-l«ay-91 

62.26 

5265,51 

•  0.33 

to^tbly  Sailing 

26-iun-9l 

60. 13 

52-:7.  £6 

£.  15 

"uv  «»£  yij^'tS'  iy  .ra.'.»piir;ii 

£fo-Jui-3l 

62.  £5 

5265. 54 

-c.  Id. 

•  :;■:/ 

27-fiug^l 

64.00 

526!. /3 

-l./i 

V  i-uiV 

c4—bep-Sl 

be.  25 

5c65,54 

1.75 

%-jf,: L'jarie.-.y  i'arfsiifw 

23-0et-9l 

63.  £1 

btfc4. 53 

-0. 

•v:-:.r::v  Sairpiing 

'  .  £2-Nov-3i 

i  .  ■ 

..  63.13  ■ 

5264.66 

0.  -,i 

£o,';tniy  Sa^pUYiv  • 

lM.>c-3l 

•  £i,79 

5265. 00 

0. 3* 

*-^.:rly  Vre  Uyartarlv  $*%.jjpg 

CLIENT:    O.T.  Mining 

DATE  SAMPLED:  01/21/91 
DATE  RECEIVED:  01/22/91 


REPORT  DATE:    January  29,  1991 


Field  ID 

MSE,Inc. 
Lab  No. 

PH 
fSU) 

TDS 
fmq/L) 

SC  /imhos/cm 
0  25°C 

Well#l 

W9503 

6.51 

258 

176 

Well #2 

W9504 

8.76 

542 

334 

Well #3 

W9505 

6.48 

251 

177 

RECEIVED 

FEB  1  3  1991 


v. 


wise— % 


REPORT  DATE:    February  5,  1991 


CLIENT:    O.T.  Mining 

DATE  SAMPLED:  12/27/90 
DATE  RECEIVED:  12/28/90 


Field  ID 

MSE,Inc. 
Lab  No. 

PH 
(SU) 

TDS 
(mq/L) 

Conductivity 
/imhos/cm 
@  25°C 

Dissolved  (mq/L) 
Cd    1      Cu    1  Zn 

Well#l 

W9416 

6.50 

197 

283 

<0 

.004     0.008  0.04 

Well #2 

W9417 

8.42 

373 

589 

0 

.011     0.033  0.02 

Well #3 

W9418 

6.34 

197 

274 

0 

.005    <0.001  0.13 

RECEIVED 

FEB  yj99U^^lf 

MONT.  DEPT.  OF  HEALTH  T  Elff  SCIENCES 
WATER  QUALITY  BUREAU 


REPORT  DATE:     March  6,  1991 

CLIENT:      O.T.  MINING 

DATE  SAMPLED:  02/22/91 
DATE  RECEIVED:  02/25/91 

Comment:     Samples  had  exceeded  the  holding  time  for 
pH  and  TDS  when  received  by  the  laboratory 

MSE,   Inc.  pH  Conductivity 

Field  ID  Lab  No.  fSU)       umhos/cm  @  25   °C       TDS  (ma/L) 

Well  #1  W9659  6.70  274  298 

Well  #2  W9660  8.88  587  503 

Well  #3  W9661  6.75  269  332 


4-r 


REPORT  DATE:     April  22,  1991 


CLIENT 

m 


O.T.  MINING 

DATE  SAMPLED:  03/28/91 
DATE  RECEIVED:  04/01/91 


Field  ID 

MSE,  Inc. 
Lab  No. 

PH 
(SU) 

TDS 
ma/L 

SC  /mhos /cm 
@  25  °C 

Dissolved 
(results  in  mg/L) 
Cd          Cu  Zn 

Well  #1 

W9913 

6.69 

221 

269 

0.0002 

0.014 

0.030 

Well  #2 

W9914 

8.80 

432 

581 

<0.0001 

0.003 

0.027 

Well  #3 

W9915 

6.55 

214 

267 

0.0003 

0.012 

0.165 

CLIENT:      O.T.  MINING 

DATE  SAMPLED:  04/26/91 
DATE  RECEIVED:  05/01/91 


REPORT  DATE:     May  3,  1991 


MSE,   Inc.  pH  Conductivity 

Field  ID  Lab  No.  (SU)       umhos/cm  @  25  °C      TPS  fmcr/L) 


Well  #1 
Weil  #2 
Well  #3 


WA041 
WAG  4  2 
WA043 


6.82 
6.75 
6.  64 


279 
276 
276 


178 
203 
205 


RECEIVED 

MAY  0  9  199] 
m  OF  flfALT!  £  f 


REPORT  DATE:     August  13,  1991 
CLIENT:  -  O.T.  MINING 
DATE  SAMPLED:  .  07/2  6/91 
DATE  RECEIVED:  08/01/91 

MSE,   Inc.            pH  Conductivity 

Field  ID  Lab  No.  (SU)  TPS   (mq/L)     umhos/cm  @  25  °C 

Well  #1                   WA842                 6.70  228  262 

Well  #2                    WA843                  8.68  384  573 

Well  #3                    WA844                  7.13  232  304 


6 


REPORT  DATE:     September  9,  1991 


CLIENT: 


O.T.  MINING 


DATE  SAMPLED: 

08/27/91 

DATE  RECEIVED: 

08/29/91 

* 

MSE,  Inc. 

PH 

Conductivity 

Field  ID 

Lab  No. 

fSU) 

TDS  fmcf/L) 

umhos/cm  @  25  °C 

Well  #1 

WB067 

6.47 

155 

259 

Well  #2 

WB068 

8.44 

33  5 

573 

Well  #3 

WB069 

6.35 

162 

252 

RECEIVED 

SEP  1  9  199] 

MONf.  Ofn.  br  fitAiili  X  fill/  vitup  ? 
WATES  QUALITY  B(lfl£M  * 


is&s-*.' 


ft 


REPORT  DATE:     October  23,  1991 


CLIENT:     O.  T.  Mining 

DATE  SAMPLED:  09/24/91 
DATE  RECEIVED:  09/25/91 


MSE,  Inc.  SC  /mhos/cm 


Field  ID 

Lab  No. 

DHfSU) 

TDSfmcr/L) 

@  25  °C 

Diss  Cd 

Diss  Cu 

Diss  Zn 

Well  #1 

WB364 

6.51 

54 

255 

<0. 002 

<0.006 

0.039 

Well  #2 

WB365 

8.53 

234 

572  • 

<0.002 

<0.006 

<0.002 

Well  #3 

WB366 

6.61 

164 

248 

<0.002 

<0.006 

0.132 

RECEIVED 

NOV  0  4  1991 

.j  -    •  .  .. ...  ^  \a  WMi$ 

"'■V  "uC?,l=V  lii.L.J 


^  .  IINSS  Zi 


REPORT  DATE:     November  6,  1991 


CLIENT:      O.T.  MINING 

DATE  SAMPLED:  10/23/91 

DATE  RECEIVED:  10/25/91 

■ 

MSE,   Inc.  pH  Conductivity 

Field  ID  Lab  No.  (SU)  TPS   (mcr/L)     mmhos/cm  @  25  °C 

Well  #1  WB632  6.39  182  262 

Well  #2  WB633  8.57  342  578 

Well  #3  WB634  6.88  176  258 


I 

% 

Anion' 

Review 

RECEIVED 

NOV  1  2  1991 
MONT  DEPT.  OF  HEALTH  &ENV.  SCIENCES 
WATER  QUALITY  BUREAU 


CLIENT:      O.T.  MINING 

DATE  RECEIVED:  11/26/91 


ii 


REPORT  DATE:     December  4,  1991 


Field  ID 


MSE,   Inc.  pH  Conductivity 

Lab  No.  (SU)       TPS  (mcr/L)     umhos/cm  g  25  °C 


Well  #1 
Well  #2 
Well  #3 


WB941 
WB94  2 
WB94  3 


6.57 
8.47 
7.66 


163 
343 
307 


262 
564 
470 


Anion  Review 


RECEIVED 

DEC  1  6  1991 

MONT.  DEN.  W  HcALiH  &  ENV.  SCIENCES 
WATER  QUALITY  BUREAU 


REPORT  DATE:  January  18,  1990 


CLIENT:  0.  T.  MINING  -BASIN  MILL 
DATE  RECEIVED:     December  28,  1989. 


MSE,INC. 

!  PH  ! 

TDS 

! SC  umhos/cm  ! 

DISSOLVED  METALS 

(m*/L) 

FIELD  ID! 

LAB  NO. 

! (SU)! 

(mg/L) 

!     @25°C  ! 

Cd 

!      Cu  ! 

Zn 

Well#l  ! 

W6920 

16.53! 

153 

!        259   .  J 

0.0003 

!     0.01  ! 

0.14 

Well#2  ! 

W6921 

! 8.59J 

354 

j        525  ! 

0.0004 

!  <0.0l  ■ 

0.01 

Well#3  ! 

W6922 

16.66! 

207 

!        294  j 

0.0002 

!  <o.oi  j 

0.03 

fa 


CLIENT:    0.  T.  MINING 
DATE  SAMPLED:  1-14-90 
DATE  RECEIVED:  1-15-90 


REPORT  DATE:  January  24,  1990 


FIELD  ID 

MSE,INC. 
LAB  NO. 

dH(SU) 

TDS  (ms/L) 

SPECIFIC  CONDUCTANCE 
(umhos/cm  8  25°C) 

WELL  #1 

W7024 

6.42 

272 

3110 

WELL  #2 

W7025 

8.48 

338 

574 

WELL  #3 

w7026 

6.29 

327 

285 

REPORT  DATE:    March  7,  1990 


CLIENT:  0.  T.  MINING 
DATE  RECEIVED:  2-26-90 


MSE.INC.  SPECIFIC  CONDUCTANCE 

FIELD  ID            LAB  NO.  pH(SU)  TPS  (mg/L)        (umhos/cm  g  25°C) 

WELL  #1              W7286             6.56  181  265 

WELL  #2              W7287             8.68  345  542 

WELL  #3              W7288             6.36  3180  251 


>'     REPORT  DATE:  APRIL  17,  1990^ 
CLIENT:     0.  T.  MINING  -BASIN  MILL  ,  r  <i    \k  .^f.vv 


DATE  SAMPLED:  3-25-90 


DATE  RECEIVED:     3-26-90  ?  \0fi*^\£t 


MSE,INC. 

!  PH  ! 

TDS 

! SC  umhos/cm  } 

TOTAL 

METALS 

(mss/L) 

FIELD  ID! 

LAB  NO. 

! (SU)! 

(rasi/L) 

!    @25°C  ! 

Cd 

Cu  J 

Zn 

Well#l  j 

W7435 

[6.39! 

156 

!        270  j 

<0.0001  ! 

<0.008| 
i 

0.038 

Well#2  J 

W7436 

8.29j 

329 

!        542  J 

s  <0.0001  ! 

<0. 008 ! 

0.008 

Well#3  J 

W'7437 

6.31! 

122 

}        259  i 

0.0002  ! 

<0.008| 

0. 119 

REPORT  DATE:    MAY  2,  1990 


CLIENT:    O.T.  MINING 


DATE 

SAMPLED:  4- 

■23-90 

DATE 

RECEIVED:  4- 

-24-90 

FIELD  ID 

MSE,  Inc. 
LAB  # 

dH(SU) 

TDS  (mq/L) 

SC  umhos/cm 
@  25°C 

Well  #1 

W7570 

6.78 

308 

281 

Well  #2 

W7571 

8.86 

496  . 

560 

Well  #3 

W7572 

6.71 

327 

260 

RECEIVED 

MM  9 -1990 


REPORT  DATE:    May  30,  1990 


CLIENT:    0.  T.  MINING 
DATE  SAMPLED:  5-22-90 
DATE  RECEIVED: fc  5-22-90 


FIELD  ID. 


Well  #1 
Well  #2 
Well  #3 


MSE,INC 
LAB  NO. 


W7720 
W7721 
W7722 


PH 
ISU1 


TDS(mq/L) 


7.04 
8.83 
6.82 


1580 
154 
186 


SC  umhos/cm  fee 
E  25°C  Cl 


294 
578 
274 


CLIENT:    0.  T.  MINING 

DATE  SAMPLED:  07-02-90 
DATE  RECEIVED:  07-02-90 


REPORT- DATE:    August  10,  1990 


FIELD  ID. 

MSE,Inc. 
LAB  NO. 

PH 
fSU) 

TDS 
(mq/L) 

SC  umhos/cm 
§  25°C 

Dissolved  Metals 
Cd  Cu 

(mq/L) 
Zn 

Well  #1 

W7908 

6.49 

267 

293 

.  0.0003 

0.002 

<0.012 

Well  #2 

W7909 

8.03 

375 

579 

0.0002 

0.002 

<0.012 

Well  #3 

W7910 

6.44 

203 

278 

0.0004 

0.008 

0.042 

1 


... 


fell 


REPORT  DATE:  September  10,  1990 


CLIENT:    0.  T. 

MINING 

> 

- 

DATE  SAMPLED: 

8-27-90 

• 

DATE  RECEIVED: 

8-29-90 

FIELD  ID 

MSE,INC. 
LAB  NO. 

oHfsm 

TDS  (ma/l) 

SPECIFIC  CONDUCTANCE 
(umhos/cm  @  25°C) 

WELL  #1 

W8407 

7.31 

287 

252 

hN 

WELL  #2 

W8408 

8.67 

456 

546 

WELL  #3 

W8409 

7.27 

273 

243 

(<l-2- 

HMK  / 


REPORT  DATE:    October  30,  1990 J 

CLIENT:    0.  T.  Mining 

DATE  SAMPLED:  09/28/90 
DATE  RECEIVED:  10/01/90 


Field  ID 

MSE,Inc. 
Lab  No. 

PH 
(SU) 

TDS 
(mq/L) 

SC  jumhos/cm 
8  25°C 

Results  in  (mq/L) 
Cd         Cu  Zn 

Well  #1 

W8666 

6.53 

293 

263 

0.0002 

<0.017 

0.04 

Well  #2 

W8667 

8.70 

444 

568 

0.0009 

<0.017 

<0.01 

Well  #3 

W8668 

6.53 

210 

264 

<0.0001 

<0.017 

0.13 

-V 


REPORT  DATE:    November  9,  1990 

m 


CLIENT:    O.T.  Mining 

DATE  SAMPLED:  10/23/90 
DATE  RECEIVED:  10/25/90 


Field  ID 


MSE,Inc.  pH 
Lab  No.  (SU) 


TDS  SC  /jmhos/cm 
fmg/L)        ?  25°C 


Wel1#l 
Well #2 
Well #3 


W8912  6.53 
W8913  8.72 
W8914  6.58 


240.0  -  250 
427.0  524 
271.0  241 


4fc 


•  

REPORT  DATE:    November  29,<  1990  . 

CLIENT:    O.T.  Mining  ^  , 

DATE  SAMPLED:  11/19/90 

DATE  RECEIVED:    11/20/90  :  ^ 


MSE,Inc. 

pH 

TDS 

SC  /xmhos/cm 

Field  ID 

Lab  No. 

(SU) 

fmq/L) 

0  25°C 

Well#l 

W9124 

6.30 

232 

249 

Well #2 

W9125 

8.46 

434 

.  503 

Well #3 

W9126 

6.27 

256 

247 

"energy  I    v  c  o  C 

LABORATORIES  I      ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  I4061  252-6325 

800-873-5227 

r 

LABORATORY  REPORT 


TO:  Gulf  Titanium,  LTD  LAB  HO.i  89-16885 

ADDRESS:      P.O.  Box  5358  DATE:       10/23/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  MiH 
Well  #3 
Sampled  09/29/89  @  12:00 
Submitted  10/03/89 


Dissolved:  ma/I 

Arsenic   <  0.005 

Cadmium    0.001 

Zinc  ~'i   0.15 


ANALYTICAL  SERVICES  —  WATER.   SOIL.   PETROLEUM.  COAL 


©  O  GO 


ENERGY  / 

LABORATORIES         ENERGY  LABORATORIES,  INC. 


P.O.  BOX  309t6     •    U07  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (4061  252-6325 

SOO-673-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium,  LTD  LAB  HO-  89-16884 

ADDRESS:      P.O.  Box  5358  DATE:       10/23/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #2 
Sampled  09/29/89  @  11:30 
Submitted  10/03/89 


Dissolved:  mq/l 

Arsenic   <0.005 

Cadmium   <  0.001 

Zinc   0.08 


ANALYTICAL  SERVICES 


—  WATER,  SOIL.  PETROLEUM,  COAL 


ENERGY      O  O  CO 

LABORATORIES  I      ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •    1107  SOUTH  BROADWAY    •     BILLINGS.  MT  59107-0916     •     PHONE  I406)  252-6325 

gOO  873-5227 

LABORATORY  REPORT 


TO:  ,  Gulf  Titanium,  LTD  LAB  NO.:  89-16883 

ADDRESS:      P.O.  Box  5358  DATE:      10/23/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Tails 

Sampled  09/29/89  @  12:30 
Submitted  10/03/89 


Dissolved:  mg/l 

Arsenic   <  0.005 

Cadmium    <0.001 

Zinc    .  .  .  ,  '.'   0.01 


ANALYTICAL  SERVICES  —  WATER.  SOIL.  PETROLEUM.  COAL 


ENERGY       O  O  CO 

ENERGY  LABORATORIES,  INC. 


LABORATORIES 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  1406)  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  N©^  89-16011  spi 

ADDRESS:      P.O.  Box  5358  DATE:       10/03/89  dya 

Helena,  MT  59604 


QUALITY  ASSURANCE  -  SPIKED  ANALYSIS 

Basin  Mill 
Tails 

Sampled  09/1 5/89  @  1 :30  p.m. 
Submitted  09/19/89 


Dissolved:  %  Recovery 

Arsenic   -,i   108 

Cadmium   95 

Zinc    1 00 


ANALYTICAL  SERVICES  —  WATER.  SOIL.   PETROLEUM,  COAL 


ENERGY  I      °  ®  O  Q 

LABORATORIES  /      ENERGY  LABORATORIES,  INC. 


P.O.  BOX  309\6     •     1107  SOUTH  BROADWAY    •     BILLINGS.  MT  59107-0916     •     PHONE  (406)  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  83-16011 

ADDRESS:      P.O.  Box  5358  DATE:      10/03/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Tails 

Sampled  09/1 5/89  @  1 :30  p.m. 
Submitted  09/19/89 


Dissolved: 
Arsenic 
Cadmium 
Zinc    .  . 


mq/l 
<  0.005 
<0.001 

<0.01 


f 


ANALYTICAL  SERVICES 


—  WATER.  SOIL.  PETROLEUM.  COAL 


ENERGY  I      G>  ©  ©  O 

LABORATORIES  /      ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (406I  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  89-16013 

ADDRESS:      P.O.  Box  5358  DATE:      10/03/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #3 
Sampled  09/1 5/89  @  1 :00  p.m. 
Submitted  09/19/89 


Dissolved:  mg/l 

Arsenic   .-.   <  0.005 

Cadmium    <0.001 

Zinc   0.14 


A'N  ALYTICAL  SERVICES  —  WATER.  SOIL.   PETROLEUM,  COAL 


ENthOY      O  O  O  O 

LABORATORIES         ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY    •     BILLINGS.  MT  59107-0916     •     PHONE  (4061  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  89-16012 

ADDRESS:      P.O.  Box  5358  DATE:      10/03/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #2 

Sampled  09/15/89  @  12:30  p.m. 
Submitted  09/19/89 


Dissolved:  mq/l 

Arsenic   ,   <  0.005 

Cadmium    <0.001 

Zinc    '.   0.07 


f: 


ANALYTICAL  SERVICES  —  WATER.   SOIL.   PETROLEUM,  COAL 


ENERGY 

LABORATORIES  i 


©  G  CO 

ENERGY  LABORATORIES,  INC. 

P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916 


•     PHONE  I406)  252-6325 
800-873-5227 


TO:  Gulf  Titanium 

ADDRESS:      P.O.  Box  5358 

Helena,  MT  59604 


LABORATORY  REPORT 


LAB  NO.:  89-14400  -05 
DATE:       10/03/89  dya 


Lab  No. 
89-14400 

89-14401 

89-14402 

89-14403 

89-14404 

89-14405 


89-14400 
89-1 4401 


WATER  ANALYSIS 

Basin  Mill 
Submitted  09/12/89 


Identification 

Tails,  Sampled  08/31/89 
@  1300 

Tails,  Sampled  09/08/89 
@  1330 


<  0.005 


Well  #2,  Sampled  08/30/89  <  0.005 
@  1130 

Well  #2,  Sampled  09/08/89  <0.005 
@  1200 

Well  #3,  Sampled  08/31/89  '  <  0.005 
@  1115 

Well  #3,  Sampled  09/08/89  <0.005 
@  1245 


mg/I 


Arsenic  Cadmium 
<  0.005  <  0.001 


<0.001 


0.002 


0.002 


<0.001 


<0.001 


Zinc 
<0.01 

0.03 

0.13 

0.07 

0.07 

0.12 


Quality  Assurance  Data 
Duplicate  Analysis  <0.005  <0.001  <0.01 

Spiked  Analysis  ^1 1 7  %  Rec.      97  %  Rec.    106  %  Rec. 


ANALYTICAL  SERVICES  —  WATER.   SOIL.   PETROLEUM,  COAL 


ENERGY 

LABORATORIES  I 


O  O  GO 

ENERGY  LABORATORIES,  INC. 

P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916 


PHONE  (406)  252-6325 
800-873-5227 


TO:  Gulf  Titanium 

ADDRESS:      P.O.  Box  5358 

Helena,  MT  59604 


LABORATORY  REPORT 


LAB  NO.:  89-13731  -41 
DATE:      09/12/89  dya 


Quality  Assurance  Data 
Basin  Mill 
Submitted  08/30/89 


Lab  No. 
89-13731 
89-13740 
89-13741 


Identification 
Spiked  Analysis 
Duplicate  Analysis 
Spiked  Analysis 


 mg/l  

Arsenic         Cadmium  Zinc 

104  %  Rec.      98  %  Rec.    107  %  Rec. 

0.005  <0.001  0.01 

97%  Rec.     104%  Rec.    109  %  Rec. 


ANALYTICAL  SERVICES  —  WATER,  SOIL,  PETROLEUM,  COAL 


ENERGY 

LABORATORIES  I 


GO  ©  O 

ENERGY  LABORATORIES,  INC. 

P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107  0916 


PHONE  (4061  252-6325 
600-373-5227 


TO: 

ADDRESS: 


Gulf  Titanium 
P.O.  Box  5358 
Helena,  MT  59604 


LABORATORY  REPORT 


LAB  NO,;  89-13731  -41 
DATE:      09/12/89.  dya 


WATER  ANALYSIS 

Basin  Mill 
Submitted  08/30/89 


mg/l 


Lab  No. 
89-13731 

89-13732 

89-13733 

89-13734 

89-1 3735 

89-1 3736 

89-13737 

89-13738 


Identification 


/gasin-Well  #2,  Sampled 
07/28/89  @  1200 

Basin-Well  #2,  Sampled 
^08/04/89  @  1200 


aiin-Well  #2,  Sampled 
08/11/89  @  1230 


89-13739 


89-13740 


89-13741 


Basin-Well  #2,  Sampled 
08/18/89  @  1235 

^Basin-Well  #3,  Sampled 
f    07/28/89  @  1215 


asin-Well  #3,  Sampled 
08/04/89  @  1230 

sin-Well  #3,  Sampled 
08/11/89  @  1245 


Basin-Well  #3,  Sampled 
08/18/89  @  1305 


^Basin-Tails,  Sampled 
'  07 728/89  @  12:30 

Basin-Tails,  Sampled 
/08/11/89  @  1300  ■ 

Basin-Tails,  Sampled 
08/18/89  @  1300 


Arsenic 

<  0.005 

<  0.005 

<  0.005 
<0.005 

<  0.005 


<  0.005 


<0.005 


0.005 


0.005 


0.006 


Cadmium 
0.001 

<0.001 

0.001 

<0.001 

<0.001 


<0.005,  <0.001 


<0.001 


<0.001 


<0.001 


<0.00l 


7M\Q 
0.Q5 

0.06 

0.06 

0.06 

0.13 

0.13 

0.13 

0.14 


<0.001  <0.01 


0.01 


0.01 


ANALYTICAL  SERVICES 


—  WAT  ER  ,  SOIL.  PETROLEUM.  COAL 


ENERGY      °  ©  ©  r 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  309I6     •     1107  SOUTH  BROADWAY    •     BILLINGS.  MT  59t07-0916     •     PHONE  (406)  252-6325 

800-873-52274 


LABORATORY  REPORT 


TO:  Gulf  Titanium,  LTD  LAB  NO.:  89-11155 

ADDRESS:      P.O.  Box  5358  DATE:      08/07/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #3 
Sampled  07/21/89  @  1200 
Submitted  07/25/89 


Dissolved  mq/l 

Arsenic    <  0.005 

-Cadmium   .*   <0.001 

Zinc   0.13 


ANALYTICAL  SERVICES  —  WATER.  SOIL,  PETROLEUM,  COAL 


ENERGY       ®  °  °  G 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (406)  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium,  LTD  LAB  NO.:  89-11154 

ADDRESS:      P.O.  Box  5358  DATE:      08/07/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #2 
Sampled  07/21/89  @  1215 
Submitted  07/25/89 


Dissolved  mq/l 

Arsenic    <  0.005 

Cadmium   v   <  0.001 

Zinc   0.05 


ANALYTICAL  SERVICES 


—  WATER.   SOIL,   PETROLEUM.  COAL 


ENERGY      °  ° 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


©  O 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (406)  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium 

ADDRESS:      P.O.  Box  5358 

Helena,  MT  59604 


LAB  NO.:  89-10789 
DATE:      07/21/89  dya 


WATER  ANALYSIS 

Basin  Mill 
Tails 

Sampled  07/13/89  @  0900 
Submitted  07/18/89 


Dissolved:  mq/l 

Arsenic   7.......   <0.005 

Cadmium   <  0.001 

Zinc   '.   <0.01 


ANALYTICAL  SERVICFR 


ATFP     <?nil      PPTRfll  F  II  M  .  COAL 


©  ©  ©  © 


I  ENERGY 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (4061 

800 


LABORATORY  REPORT 


TO:  Gulf  Titanium  ;  LAB  UQ.i  89-10788 

ADDRESS:      P.O.  Box  5358  DATE:      07/21/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #3 
Sampled  07/13/89  @  0835 
Submitted  07/18/89 


Dissolved:  ...  mq/l 

Arsenic   '   <  0.005 

Cadmium   <  0.001 

Zinc   0.14 


ANALYTICAL  SERVICES 


-  WATER,  SOI  L  ...  P  E  T  ROLEUM  ,;  C  OA  L 


energy!    °  °  °  ° 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (406)  252-6325 

COO-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium 

ADDRESS:      P.O.  Box  5358 

Helena,  MT  59604 


LAB  HQ.i  89-10787 
DATE:      07/21/89  dya 


WATER  ANALYSIS 

Basin  Mill 
Well  #2 
Sampled  07/13/89  @  0850 
Submitted  07/18/89 


Dissolved:  mg/l 

Arsenic   <  0.005 

Cadmium   .   < 0.001 

Zinc   0.05 


ANALYTICAL  SERVICE: 


WATER.  SOIL,  PETROLEUM,  COAL 


ENERGY  I     m  ®  °  m 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (4061  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  89-10530  dup 

ADDRESS:     P.O.  Box  5358  DATE:      07/20/89  dya 

Helena,  MT  59604 


QUALITY  ASSURANCE  -  DUPLICATE  ANALYSTS 

Basin  Mill 
Well  #3 
Sampled  07/06/89  @  1000 
Submitted  07/12/89 


Dissolved:  mg/1 

Arsenic   '.'   <  0.005 

Cadmium   <0.001 

Zinc   0.13 


'ANALYTICAL  SERVICES  -  WATER.   SOIL.   PETROLEUM.  COAL 


I  ENERGY 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  14061  252-6325 

800-873-5227 

i 

LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  89-10530 

ADDRESS:     P.O.  Box  5358  DATE:      07/20/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #3 
Sampled  07/06/89  @  1000 
Submitted  07/12/89 


Dissolved:  mg/1 

Arsenic   .".   <0.005 

Cadmium    ,  <0.001 

Zinc   0.13 


ANALYTICAL  SERVICES 


—   WATER.    SOIL     PETROLEUM,  COAL 


I SNCRBV I     °  °  00 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  14061  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  89-10529 

ADDRESS:     P.O.  Box  5358  DATE:      07/20/89  dya 

Helena,  MT  59604 


WATER  ANALYSIS 

Basin  Mill 
Well  #2 
Sampled  07/06/89  @  1000 
Submitted  07/12/89 


Dissolved:  mg/1 

Arsenic  *'.'   <  0.005 

Cadmium   0.001 

Zinc   0.04 


ANALYTICAL  SERVICES 


—   WATFB     ROM  .   PFTROI.EDM  COAL 


1  ENERGY  I     ®  ® 

LABORATORIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (406)  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium 

ADDRESS:      P.O.  Box  5358 

Helena,  MT  59604 


LAB  NO.:  89-10205  -210 
DATE:       07/07/89  dya 


WATER  ANALYSIS 
Submitted  07/03/89 


Lab  No. 
89-10205 

89-10206 

89-10207 

89-10208 

89-10209 

89-10210 

89-10210 


Identification  Cadmium 

Basin  Mill-Tails,  < 0.001 

Sampled  06/22/89  @  0900 

Basin  Mill-Tails,  <0.001 
Sampled  06/29/89  @  1000 

Basin  Mill-Well  #2  <0.001 
Sampled  06/22/89  @  0900 

Basin  Mill-Well  #2  <0.001 
Sampled  06/29/89  @  0930 

Basin  Mill-Well  #3  < 0.001 

Sampled  06/22/89  @  0900 

Basin  Mill-Well  #3  <0.001 
Sampled  06/29/89  @  0900 


mg/l  - 
Copper 

<0.01 


<0.01 


0.03 


<0.01 


<0.01 


<0.01 


Quality  Assurance  -  Duplicate  Analysis 

;fe.„ 

Duplicate  Analysis  <  0.001  <0.01 


Zinc 
0.01 

0.01 

0.17 

0.04 

0.05 

0.13 

0.14 


ANALYTICAL  SERVICE 


WATER.   SOIL.   PETROLEUM.   CO  A  Lv,    .  ~ .  ...  '    ;v  /V''  ' 


ENERGY 

LABORATORIES  I 


ENERGY  LABORATORIES,  INC. 


o  o 


P.O.  BOX  30918     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-09IS     «     PHONE  14061  252-6325 

LABORATORY  REPORT  aoo"e73'5227 


TO: 

ADDRESS: 


Gulf  Titanium 
P.O.  Box  5358 
Helena,  MT  59604 


LAB  NO.;  89-9131 
DATE?  dva 


WATER  ANALYSIS 

Basin  Mill 
Tailings 
Sampled  06/08/89 
Submitted  06/14/89 


Dissolved:  mg/1 

Cadmium   0.003 

Copper   <0.01 

Zinc    <0.01 


ANALYTICAL  SERVICES  —  WATER.  SOIL,  PETROLEUM,"  COAL 


LABORATORItS  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     U07  SOUTH  BROADWAY    •     BILLINGS.  MT  59107-0916     •     PHONE  I406)  252-6323 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  89-9130  chip 

ADDRESS:      P.O.  Box  5358  DATE:      06/20/89  dya 

Helena,  MT  59604 


QUALITY  ASSURANCE  -  DUPLICATE  ANALYSTS 

Basin  Mill 
Well  #3 
Sampled  06/08/89 
Submitted  06/14/89 


Dissolved:  mg/1 

Cadmium    0.006 

Copper   ...   <0.01 

Zinc    0.16 


ANALYTICAL  SERVICES 


—  WATER.   SOIL,   PETROLEUM.  COAL 


ENERGY  I    •  ©  mO 

LABORATORIES  /      ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  (406)  252-6325 

800-873-5227 


LABORATORY  REPORT 


TO:  Gulf  Titanium  LAB  NO.:  89-9130 

ADDRESS:      P.O.  Box  5358  DATE:      06/20/89  dya 

Helena,  MT  59604 


WATER  ANALYSTS 

Basin  Mill 
Well  #3 
Sampled  06/08/89 
Submitted  06/14/89 


Dissolved:  mg/1 

Cadmium    0.005 

Copper   <0.01 

Zinc   0.13 


ANALYTICAL  SERVICES  - 


WATER.   SOIL.   PETROLEUM.  COAL 


iNERGYl  '  ©  ®  .  ©  • 

IABORAWRIES  /     ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY    •     BILLINGS.  MT  59107-0916     •     PHONE  14061  252-6325 

LABORATORY  REPORT  800-873-5227 


i 


TO:  Gull"  Titanium  LAB  NO.:  89-9129 

ADDRESS:      P.O.  Box  5358  DATE:      06/20/89  dya 

Helena,  MT  59604 


WATER  ANALYSTS 

Basin  Mill 
Well  #2 
Sampled  06/08/89 
Submitted  06/14/89 


Dissolved: 
Cadmium 
Copper  . 
Zinc    .  .  . 


mg/1 

0.003 
<0.01 

0.04 


ANALYTICAL  SERVICES 


—  WATER.   SOIL,   PETROLEUM,  COAL 


ENERGY/    ©  °  . .  ©  © 

Sm/ummes  /    energy  laboratories,  inc. 


P.O.  BOX  30916     •     M07  SOUTH  BROADWAY    •     BILLINGS.  MT  59107-0916     •     PHONE  (4061  252-6323 

LABORATORY  REPORT  800-873-5227 


TO:  Gulf  Titanium  LAB  NO.:  89-9131  spi 

ADDRESS:      P.O.  Box  5358  DATE:       06/20/S9  dya 

Helena,  MT  59604 


QUALITY  ASSURANCE  -  SPIKED  ANALYSIS 

Basin  Mill 
Tailings 
Sampled  06/08/89 
Submitted  06/14/89 


Dissolved:  %  Recovery 

Cadmium    99 

Copper   100 

Zinc    105 


ANALYTICAL  SERVICES 


—  WATER,  SOIL. 


PETROLEUM,  COAL 


TITANIUM  INC. 


P.O.  BOX  5358  •  Helena,  Montana  59604  •  (406)  449-4817 


August  2,  1989 


Mr.  John  Arrigo 

Department  of  Health  and  Sciences 
Water  Qua! i ty  Bureau 
Capitol  Station 
Helena,  MT  59620 

Dear  Mr.  Arrigo: 

Attached  is  a  summary  of  laboratory  analyses  for  the  monitor  well  system  at 
the  Basin  Mill  complex  near  Basin,  Montana.  Groundwater  samples  have  been 
collected  and  analyzed  weekly  for  the  period  of  6-8-89  through  7-13-89 
encompassing  6  weeks  of  record. 

Based  on  the  laboratory  results,  no  significant  changes  in  groundwater 
quality  have  occurred  as  a  result  of  start-up  of  the  mill  and  tailings 
disposal  facility.  Gulf  Titanium  proposes  to  modify  the  frequency  of 
groundwater  sampling  from  weekly  sample  collection  to  monthly. 

For  your  information,  we  have  provided  an  estimate  of  the  time  involved  for 
seepage  from  the  tailings  impoundment  to  the  foundation  materials 
underneath  the  impoundment.  The  calculation  assumes  that  previous  tailings 
deposited  in  the  impoundment  controls  the  seepage  loss  resulting  from  the 
deposition  of  new  tailings  in  the  impoundment. 

Please  let  us  know  if  you  require  further  information.  Gulf  Titanium 
anticipates  that  monthly  sampling  will  begin  as  soon  as  notification  is 
received  from  the  Water  Quality  Bureau. 

Sincerely, 


Martin  Sadd 
etc. 


(5i 


GROUNDWATER  QUALITY  SUMMARY 
BASIN  MILL  COMPLEX 

1.0  SUMMARY 

Gulf-Titanium,  Ltd.,  in  compliance  with  the  Montana  Groundwater  Pollution 
Control  System  permit  issued  by  the  Water  Quality  Bureau,  has  conducted 
weekly  sampling  of  tailings  effluent  and  groundwater  at  the  Basin  Mill 
Complex  since  June  8,  1989.  Laboratory  analysis  to  date  has  indicated  that 
no  measurable  change  or  trends  are  identified  (Table  1). 


# 


TABLE  1 

LABORATORY  ANALYSES  -  BASIN  MILL  COMPLEX 


Arsenic 

Well  #1 
Well  #2 
Well  #3 
Tailings 

Well  #1 
Well  #2 
Well  #3 
Tailings 

Well  #1 
Well  #2 
Well  #3 
Tailings 

Well  #1 

Well  #2  <0.005 

Well  #3  <0.005 

Tailings  <0.005 

Well  #1 

Well  #2  <0.005 

Well  #3  <0.005 

Tailings  <0.005 


Cadmium 


0.003 
0.005 
0.003 


<0.001 
<0.001 
<0.001 


<0.001 
<0.001 
<0.001 


0.001 
<0.001 
<0.001 


<0.001 
<0.001 
<0.001 


Copper 


<0.01 
<0.01 
<0.01 


0.03 
<0.01 
<0.01 


<0.01 
<0.01 
<0.01 


Zinc 


0.04 
0.13 

<0.01 


0.17 
0.05 

0,01 


0.04 
0.13 
0.01 


0.04 
0.13 
0.13 


0.05 
0.14 
<0.01 


Pate 
6/8/89 

6/22/89 

6/29/89 

7/6/89 

7/13/89 


auiJ***,  e«»JPbp  &  O.T  Corp.  tMonimtl,  Quelle 


EMS /ABM  LABS 
RESEARCH  CENTER,  S.  PARKMONT 
(406)  494-5119 
P.O.  BOX  3481 
BUTTE,  MONTANA 
59702 


CLIENT 
DATE 

SAMPLE  LOCATION 
SAMPLE  DATE 


OT  Mining  Company 

08-22-88 
Well  #  1,  First  Sample 

08-25-88 


LAB  #  A-379 
ANALYST  RM 
Lease  #  W  NA 


LABORATORY  ANALYSIS 


pH,  s.u  

Conductivity,  uohms/cm  @  25  C, 

Alkalinity  as  CaC03,  mg/1  

Hardness  as  CaC03,  mg/1  

Total  Dissolved  Solids,  mg/1. 
Total  Suspended  Solids,  mg/1. 


Calcium  as  Ca,  mg/1 

Sodium,  mg/1  

Magnesium,  mg/1... 
Potassium,  mg/1... 
Bicarbonate,  rag/1.. 
Carbonate ,  mg/1 ...  - 

Chloride,  mg/1  

Sulfate,  mg/1  

Total  anions  

Total  cations  . 

Ionic  balance  


6.98 

180.00 

77.00 

40.00 

134.80 

8.00 

22. 

00 

meq/1. . 

7. 

00 

meq/1 . . 

4. 

40 

raeq/ 1 . . 

0. 

70 

meq/1 . . 

89. 

00 

meq/1. . 

0. 

00 

meq/1 . . 

8. 

.70 

meq/ 1 . . 

3. 

00 

meq/1 . . 

Trace  Metals,  Dissolved  mg/1 


Aluminum. . . . . 

Barium  

Cadmium  

Chromium. 
Copper. . . . »- - 
Iron- ......... 


SAR.  

Comments 


0.02 
0.50 
0.02 
0.05 
0 . 02 
0.65 

0.35 


1.10 
0.30 
0.36 
0.02 


1.46 
0.00 
0.25 

77 
78 


1 
1 

(0.44) 


Arsenic. ........ 

Lead ........... 

Manganese ...... 

Mercury  

Selenium. ...... 

Zinc .» - 

Oil  and  Grease. 


meq/1 
meq/1 
% 


<  0.002 

<  0.02 

o:i7 

<  0.005 

<  0.005 
0.09 


NA 


Two  copies  to  Butte,  Original  and  copy  to  Montreal 
40  %  new  client  discount. 


Approved  by  ^0„-  ^ 
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EMS /ABM  LABS 
RESEARCH  CENTER ,  S.  PARKMONT 
(406)  494-5119 
P.O.   BOX  3481 
BUTTE,  MONTANA 
59702 


CLIENT  OT  Mining  Company  •    LAB  #        A- 381 

DATE  08-22-88  ANALYST  RM 

SAMPLE  LOCATION  Well  #  1, Second  Sample  Lease  #  W  NA 

SAMPLE  DATE  08-25-88 


LABORATORY  ANALYSIS 


pH ,  s.u  

Conductivity,  uohms/cm  @  25  C 
Alkalinity  as  CaC03,  mg/1.... 

Hardness  as  CaC03,  mg/1  

Total  Dissolved  Solids,  mg/1. 
Total  Suspended  Solids,  mg/1. 


7.82 
200.00 
87.00 
38.00 
156.00 
6.00 


Calcium  as  Ca,  mg/1   20.00 

Sodium,  mg/1   14.00 

Magnesium,  mg/1   4.40 

Potassium,  rag/1   0.70 

Bicarbonate,  mg/1   106.00 

Carbonate,  mg/1.....   0.00 

Chloride,  mg/1   8.00 

Sulfate,  mg/1   3.00 

Total  anions  

Total  cations  

Ionic  balance  


meq/1 . . 
meq/1 . . 
meq/1. . 
meq/1. . 
meq/1. . 
meq/1 . . 
meq/1 . . 
meq/1 , . 


1.00 
0.61 
0.36 
0.02 
1.74 
0.00 
0.23 
0.06 
2.03 
1.99 
0.96 


meq/1 
meq/1 


Trace  Metals,  Dissolved  mg/1 


Aluminum, 
Barium. . . 
Cadmium . , 
Chromium, 
Copper. . , 
Iron. 


0.02 
0.50 
0.02 
0.05 
0.02 
1.74 


Arsenic  

Lead. . .  . 
Manganese . .' 
Mercury. . . 1 r 1 
Selenium. . .  1  - 
Zinc . .... . . . . 


0.002 
0.02 
0.02 
0.005 
0.P05 
0.05' 


SAR  

Comments : 


0.35 


Oil  and  Grease.. 


NA 


Two  copies  to  Butte,  Original  and  copy  to  Montreal 
40  %  new  client  discount. 


Approved  by_ 


;•     ..    EMS  /ABM  LABS 
RESEARCH  CENTER/  S .  PARKMONT 
(406)  494-5119 
P.O. "*  BOX  3481 
BUTTE/  MONTANA 
59702 


CLIENT 

DATE  .  . 

SAMPLE  LOCATION 
SAMPLE  DATE 


OT  Mining  Company 
08-22-88  . 

Well  #  2,  First  Sample 
08-25-88 


LAB  #  A-380 
ANALYST  RM 
Lease  #  W  NA 


LABORATORY  ANALYSIS 


pH,  s  .u.  

Conductivity ,  uohms/cm  @  25  C 
Alkalinity  as  CaC03,  mg/1.... 

Hardness  as  CaC03,.mg/l  

Total  Dissolved  Solids,  mg/1. 
Total  Suspended  Solids,  mg/1., 


8.60 
550.00 
213.00 

20.00 
434.00 

10.00 


Calcium  as  Ca,  mg/1   .  16.00 

Sodium,  mg/1   105.00 

Magnesium,  mg/1   1.00 

Potassium,  mg/1..   0.80 

Bicarbonate,  mg/1   260.00 

Carbonate,  mg/1   16.00 

Chloride,  mg/1  „.  * .  35.00 

Sulfate,  mg/1   1.00 

Total  anions  

Total  cations  , 

Ionic  balance  , 


meq/1. . 
meq/1 . . 
meq/1 . . 
meq/1 . . 
meq/1 . . 
meq/1. . 
meq/1 . . 
meq/1 . . 


0.80 
4.57 
0.08 
0.02 
26 
53 
99 
02 
80 
47 
96 


meq/1 
meq/1 
% 


Trace  Metals,  Dissolved  mg/1. 


Aluminum. . . 
Barium.-.  .  .  . 

Cadmium?. . . 
Chromium. . . 
Copper. . . . » 

Iron ....... 

Mv.-;',,/-, 
SAR ........ 

Jomments  :"£v 


02 
50 
02 
05 


0^02 
1.70 


7.00 


-is* 


Arsenic   <  0.002 

Lead. . .    <  0.02 

Manganese   0.80." 

Mercury?  ^v,    <  0.005 

Selenium  ^  0 - 005 

Zinc  %Q%*;£i$C2$, 

Oil  and  Grease  frfy^Ht&&- 


Two  copies  to  Butte, ^Original  and  copy  to  Montreal. 


40  %  new  client  <dis count 


Approved,  by. 


EMS /ABM  LABS 
RESEARCH  CENTER,  S.  PARKMONT 
.".   (406)   494-5119  :  . 
P.O.  BOX  3481- 
BUTTE/  MONTANA 
59702  -.i 


CLIENT  OT  Mining  Company  LAB  #  A-382 

DATE  08-22-88       'v.  -■  ANALYST  RM 

SAMPLE  LOCATION  Well  #  2,.  Second  Sample  •  Lease  #  W    ■  NA 

SAMPLE  DATE  08-25-88                        i.'  *  ,, 


LABORATORY  ANALYSIS 


pH,  s.u   8.72 

Conductivity,  uohms/cm  @  25  C   550.00 

Alkalinity  as  CaC03,  mg/1.    220.00 

Hardness  as  CaC03,  mg/1   20.00 

Total  Dissolved  Solids,  mg/1   440.00 

Total :  Suspended  -Solids,  mg/1   5.00 


Calcium  as  Ca,  mg/1 


16 


Sodium,  mg/1   107 

Magnesium,  mg/1   1 

Potassium,  mg/1   1 

Bicarbonate,  mg/1   262 

,   17 

  33 

  2 


Carbonate,  mg/1 
Chloride,  mg/1. 
Sulfate,  mg/1. . 
Total  anions . . . 
Total  cations.. 
Ionic  balance.. 


00 
00 
00 
80 
00 
00 
00 
00 


meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
iBeq/1 


80 
65 
08 


0.05 
4.29 


57 
93 


0.04 
5.83 
5.58 
2.21 


meq/1 
meq/1 


Trace  Metals,  Dissolved  mg/1. 


Aluminum, 
Barium. . , 
Cadmium. , 
Chromium 
Copper. . 
Iron. .  . . 


SAR, 


0.02 
0.50 
0.02 
0.05 
0.02 
1.25 

7.00 


Comments : 


Arsenic  

Lead.  

Manganese. .... 
Mercury. ...... 

Selenium  

Zinc „  

■  V 

Oil  and  Grease 


<  0.002 

<  0.02 
0.45 

<  0.005 

<  0.005 
0.80  •> 


Two  copies  to  Butte,  Original  and  copy  to  Montreal. 
40  %  new  client  discount;:  of^  'l^v^^Mf^w 


Approved  by 


%  >      Swi  >:«  r"*** 


\ 


EMS/ABM-  LABS   .  : 
RESEARCH  CENTER ,  -  0 » v  PARKMONT 
(406)  494-5119 
P. 01  B0X:3481\ 
BUTTE  ,  MONTANA 
59702 


CLIENT 
DATE  -  . 
SAMPLE  LOCATION 
SAMPLE  DATE 


OT  Mining  Company 

09-27-88 
Well  #1 

09-19-88 


LAB  #.  A-389 
ANALYST  RM 
Lease  #  W  NA 


LABORATORY  ANALYSIS 
1 

ph,  s.u.  . . . . .  ^rrrx   7.56 

Conductivity ,  ^ohms^cm  @  25  C   190.00 

Alkalinity  as  ;CaU03,  mg/1   79.00 

Hardness  -as  CaC03r  mg/1   39.00 

Total  Dissolved  Solids ,  mg/1   140.00 

Total  Suspended  Solids ,  mg/1   <  3.00 


Calcium  as  Ca,  mg/1  

Sodium,  mg/1.  

Magnesium,  mg/1  

Potassium,  mg/1. . .  ........ 

Bicarbonate ",  iwgl 1  

Carbonate  r  -  mg/1  

Chloride ,  mg/1  

Sulfate,  mg/1    

Total  anions  

Total  cations  

Ionic  balance  

!;-v*K*  ^^Uv  -Sit  ,-1'ev  *j/J 
Trace  Metals,  Dissolved  mg/1 


19.00 
11.00 
4.00 
0.50 
96.00 
0.00 
8.00 
2.00 


meq/1. . . 
meq/1. . . 
meq/1. . . 
meq/1. . . 
meq/1. . . 
meq/1. . . 
meq/1. . . 
meq/ 1 . . . 


Aluminum, 
Barium. .  , 
Cadmium. , 
Chromium, 
Copper. .  • 
Iron.  »  , 


SAR. ............ 

Comments  :iVo  ccr 


< 


0.02 
0.50 
0.02 
0.05 

CO.  02 
0.60 

^  ..  60 
1.00 


0.95 
0.48 
0.33 
0.01 
1.57 
0.00 
0.23 
0.04 
1.84 
1.77 
2.00 


Arsenic. ....... 

Leader*  ■•  

Manganese .  

Mercuryi.  

Selenium.  

Zinc. . . .  »  

Oil  and  Grease. 


meq/1 
meq/1 
% 


<  0.002 

<  0:02 

<  0.02 

<  0.005 
002005 

0.06 


NA 


Two  copies  to  Butte, 


Orl^ir-tVT  &s>-6\  copy  to  itez\tt 
Original  and  copy  to  Montreal. 


EMS /ABM  LABS 
RESEARCH  CENTER,  S.  PARKMONT 
(406)  494-5119 
P.O.  BOX  3481 
.  BUTTE,  MONTANA  . 
;  ... :  59702  '  - 


CLIENT 
DATE 

SAMPLE  LOCATION 
SAMPLE  DATE 


OT  Mining  Company 

09-27-88 
Well  #  2 

09-19-88  . 


LAB  #  A-390 
ANALYST  RM 
Lease  #  W  NA 


LABORATORY  ANALYSIS 


pH,  s.u   7.98 

Conductivity,  uohms/ cm  @  25  C   520.00 

Alkalinity  as  CaC03,  mg/1   199.00 

Hardness  as  CaC03,  mg/1   19.00 

Total  Dissolved  Solids,  mg/1.   390.00 

Total  Suspended  Solids,  mg/1..   <  3.00 


Calcium  as  Ca,  mg/1;'.*.   15.00 

Sodium,  mg/1  ..i   98.00 

Magnesium,  mg/1   1.00 

Potassium,  mg/1   1.00 

Bicarbonate,  mg/1.....   243.00 

Carbonate,  mg/1   0.00 

Chloride,  mg/1   30.00 

Sulfate  ;  mg/1 ... :   2.00 

Total  anions  . 

Total'  cations   .  I V . 

Ionic  *  balance  :.:.....  


meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 
meq/1 


0 
4 
0 
0 
3 
0 
0 
0 
4 
5 
(2 


75 
26 
08 
03 
98 
00 
85 
04 
87 
12 
49) 


meq/1 

meq/1 
% 


Trace  Metals ,  Dissolved ' mg/ 1 


Aluminum, 
Barium. . , 
Cadmium. , 
Chromium, 
Copper . . , 
Iron 


SAR. . . . . 
Comments 


0.02 
0.50 
0.02 
0.05 
0.02 
0.77  , 

6:60 


Arsenic. ; , 

Lead  

Manganese 
Mercury. . 
Selenium. 


Zinc 

Oi^ahd*  Grease: 


<  0.002 

<  0.02 
0.40 

<  0.005 

<  0:005 
0.25* 

<"   ■*}  i  U  '4--  ■ 


Two  copies  to  Butte,  Original  and  copy  to 


Montreal. 

m.. ' 


Approved  by 


EMS/ABM  LABS 
RESEARCH  CENTER,- -S.  PARKMONT 
.    (406)  494-5119 
P.O.  BOX  3481 t 
BUTTE,  MONTANA 
59702 


CLIENT 

DATE"  . 

SAMPLE  LOCATION 
SAMPLE  DATE 


OT  Mining  Company 

09-27-88 
Well  #  1  v 

09-19-88 


LAB  #    .  A-389 
ANALYST  RM 
Lease  #  W  NA 


LABORATORY  ANALYSIS 


pH,  s.u.    . . .  .   7.56 

Conductivity,  uohms/cm  @  25  C   190.00 

Alkalinity  as  CaC03,  mg/1   79.00 

ardness  as  CaC03,  mg/1....*   39.00 

Total  Dissolved  Solids,  mg/1..   140.00 

Total  Suspended  Solids,  mg/1   <  3.00 


Calcium  as  Ca,  mg/1 

Sodium,  mg/1  

Magnesium,  mg/1... 
Potassium,  mg/1. . . 
Bicarbonate,  mg/1. . 
Carbonate,  mg/1. . . . 
Chloride,  mg/1. . . . 

Sulfate,  mg/1  

Total  anions  

Total  cations  

Ionic  balance  


19.00 
11.00 
4.00 
0.50 
96.00 
0.00 
8.00 
2.00 


meq/1. 
meq/1. 
meq/1. 
|meq/l. 
meq/1. 
meq/ 1 . 
meq/ 1 . 
meq/1. 


0.95 
0.48 
0.33 
0.01 
1.57 
0.00 
0.23 
0.04 
1.84. 
1.77 
2.00 


meq/1 
meq/1 


Trace  Metals,  Dissolved  mg/1 


Aluminum. . . . ., 

Barium 
Cadmium  ^ 
Chromium 
Copper..  . ... . ► 

Iron. ; ...... 


<  0.02 

<  0.50 

<  0.02 
,+  <  0.05 
..       <  0.02 

0.60 

^SARl  ......   <  1.00 

Comments :  7V-,   c  :.\  z.t  s  to   :::  y: 

Two  copies  to  Butte, 

Appr oved  bv  VLV. 


Arsenic. 
Lead;  ; . . 
Manganese  * 
Mercury^. . 
Selenium.. 
Zinc. . ... . 


Oil  and  Grease, 


C  0.002 

<  10^02 

<  0.02v 

<  0.005 

<  CO  1005 
0.06 

m-'^-  : 

NA 


Original  and  copy  to  Montreal 
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EMS /ABM  LABS 
RESEARCH  CENTER,  S.  PARKMONT 
(406)  494-5119 
P.O.   BOX  3481 
BUTTE,  MONTANA 
59702 


CLIENT  " 
DATE 

SAMPLE  LOCATION 
SAMPLE  DATE 


OT  Mining  Company 

09-27-88 
Well  #  2 

09-19-88 


LAB  #  A-390 
ANALYST  RM 
Lease  #  W  NA 


LABORATORY  ANALYSIS 


pH,  s.u.    ...    7.98 

Conductivity,  uohms/cm  @  25  C   520.00 

Alkalinity  as  CaC03,  mg/1   199.00 

Hardness  as  CaC03r  mg/1   19.00 

Total  Dissolved  Solids,  mg/1   390.00 

Total  Suspended  Solids,  mg/1   <  3.00 

Calcium  as  Ca,  mg/1   15.00  meq/1.. 

Sodium,  mg/1...   98.00  meq/1.., 

Magnesium,  mg/1   1.00  meq/1.. 

Potassium,  mg/1   1.00  meq/1.. 

Bicarbonate,  mg/1   243 .  00  *  meq/1 . . 

Carbonate,  mg/1   0.00  meq/1.. 

Chloride,  mg/1   30.00  meq/1.., 

Sulfate,  mg/1   2.00  meq/1.. 

Total  anions  .  . .  

Total1  cations. V.  .V.  J. . .  .  

Ionic  balance  


0.75 
4.26 
0.08 
0.03 
3.98 

■  0.00 
0.85 
0.04 
4.87 
5.12 

(2.49) 


meq/1 
meq/1 
% 


Trace  Metals,  Dissolved  mg/1 


Aluminum, 

Barium. 

Cadmium. , 

Chromium 

Copper..", 

Iron. 


SAR  

Comments : 


<  0.02 
X  ;0.50 
CO'.  02 

<  ,0.05 

<  0.02 
0.77 

6.60 


Arsenic . . . .  .  Wil 
Lead.^V. . ,  *  "  1  ** 
Manganese 
Mercury. ... 

Selenium  ;v.-^V^t^^^M005 
Zinc  z    0.25  1:f 


Oil  and  Grease;;. 


Two  copies  to  Butte,  Original  and  copy  to  Montreal 
Approved  by    \^  a. 


CLIENT:    MEDALLION  MINERALS 
SAMPLE  TYPE:  WATER 
DATE  COLLECTED:  5-86 
DATE  RECEIVED:  5-8-86 


Lab  No. 

Field  No. 

As 

Cd 

Cu 

Pb 

Sb 

Zn 

W3265 

Well  #1 

<0.002 

<0.007 

<0.04 

<0.006 

<0.1. 

0.036 

W3266 

Well  #2 

<0.002 

<0.007 

<0.04 

<0.006 

<0.1 

0.013 

W3267 

Well  #3 

<0.002 

<0.007 

<0.04 

<0.006 

<0.1 

0.115 

All  results  as  mg/L  dissolved  metal. 


Lab  Director  CA<o^>  (iLS&tS 


0 


JUL  2    1386  ■ 

fONTANA  ^PT.  Or  HEALTH 

«   Ei'/V.  SCIENCES 
^'-^  QUALITY  BUREAU 


CLIENT:    MEDALLION  MINERALS 


SAMPLES  RECEIVED:  2/18/86 


Field  No 

Lab  No. 

As 

Cd 

Cu 

Pb 

Sb 

Zn 

#1  Well  2-86 

W3160 

<0.0023 

0.0004 

<0.009 

<0.0009 

<0.062 

0.008 

#2  Well  2-86 

W3161 

<0.0023 

0.0004 

<0.009 

0.0093 

<0.062 

0.025 

#3  Well  2-86 

W3162 

<0.0023 

0.0004 

<0.009 

<0.0009 

<0.062 

0.204 

All  concentrations  reported  as   mg/L  dissolved  metals 


Lab  Director 


!'!.!   -  .  « 


MultiTech 


0 


PROJECT  NAME:        rcDALLION  MINERALS 


Analysis  for  As,  Cd,  Cu,  Pb,  Sb,  Zn 


O 


SAMPLES  RECEIVED:  1/31/S6 


tab  NO. 

Field  ID 

As 

Cd 

Cu 

Pb 

Sb 

Zn 

W3150 

Well  #1 

0.0258 

<0.0004 

<0.005 

<0.0047 

<0.014 

0.013 

W3151 

Well  #2 

0.0137 

0.0004 

0.008 

0.0078 

<0.014 

0.046 

W3152 

Well  #3 

0.0099 

<0.0004 

< 0.005 

< 0.0047 

<0.014 

0c212 

>\1  I  concent  rat.  ions  are  reported  in  rng/L. 


Lab  Director 


am 


MuItiTech 


PROJECT  NAME: 
DISS.  METALS i 


MEDALLION  MINERALS 


DATE  RECEIVED; 


12-6-65 


UNITS: 


Lab  ID 


W2999 
W3000 
W3001 

W3002 
Wj'Gu3 
!  W3004 


Field  ID 


Well.  #1 
Walt  Z2 
Well  #3 
Wall  *1 
We:  i  i.  *  2 
VJL-11  *3 


Date 
Collected 


NOV. 

*/.v. 
i:-:c. 

DKC. 
fcEC. 


As 


<0.0018 
<0.0018 


<0.G67 
< 0.067 


I<O.OOIH  <0.067 

|<o.ooia  j  <o.oc7 


:0.Q01P  j   <Q.OC7  UO.OGOl 


Cd 


0.0C/O5 
0.0002 
0.0002 


i<U.0bl8  |  <■(;.. -067 


0.0003 


Cu 


<0.014 
<0.014 
<0,014 
<0.014 
< 0.014 
< 0.0 14 


< 0.0002 
0.0039 
0.0007 
0.0004 
0.0007 
0.0003 


Zn 


0.04-j! 
0.02 
0.l6f 
Q.04T 
0.02% 
0.15c 


Lab  Director  CkfftX  ^s4?jp>b 


MultiTech- 


.SAMPLES  COMPLETED: v  ii  5/23/85 


.a 

ltW1938#> 
I&W1939W/ 
!/W1940'fv? 

;;jii94i . 


0:057 


a  iij™  I  As 
v Basin  Creek  ^  i?<o:o05 
Boulder  River  |,  <0. 005/  j  </l001 
ggi  ||     I  ^o/oosVK  vdoi  ■  -i>0.021 
,  %Well  U<0 .005'.  l/o. 001 

'     •  *  ^  'v  i  "  t \ 

^J  WelV#3:V^^M?:<6:005    |:  c  JOOl 


.;<0.'021/  I  0.131 
:  I- 0.156 

:  13 

I,  0.1675- 
I  ;.  „  _ 
K10.263- 

/-.i--/  -/; 

<0.021V  |.  0.017 


<0:021 


^<d.02i: 


AH  results  reported  in'  *  mg/L 


*  l<0.0048  |" 0/064 

:'j/-/ 

-1.0.0048/1:  0.042; 

:f^/5mfe^; 

l<0.0048i|-  0.040f 

,r  •  <-/l-  1 
- 1 <0. 0048/1/  0^008' 

|  •  *.-^r-v  ... 

l<0.0048' I' 0.1031 


f SAMPLES  RECEIVED: 
t SAMPLES  COMPL 


Lab  ID  1  Held  ID 
|*W2500  *|  Well  #1*'*** 

i     v*  it  :, 

I  W2501r'Y  I  *  Well*  #2*  v 


f  I  <0.0048^  1V<0.008  >r  1  ^  0".010r'|:,'<0,009&-  |;  O.Olli  |  <0.0004|^ 

i  r  •  ■    -  i         lXot  fx.  i-        i  ,      i  -  -  m 

:^  I  <0.0048  |?;<0";008K:  I    0.039^  |"<0»009  ^  j"0V005^  |<0.0004|%Jf 
I  <0.0048  |  <0.008    I  .   0.125    I  <0.009    |  0.020 *V  | !  0.0004|^£ 


I  W2502 


1 1 Well.  #3 


Al  1  resul ts  reported  in":  mg/L 


Lab; D1  rectotj^M^p,  (j^^&SZ^ 


■  ■  u:^  ■ 


life  r.iW 


ii 


if 


.  :■  .>.•  •  ' 


^^t  ctlENT^ Medal  1 1  on'  Mineral s 


■V-.-.rV 
••C-'.'v. 


«  Field  ID  " 

«s*  AS 

*  Zfi^BiM- 

*  Cd  m  .-»••<-' 

Jw2596:ff 
;W2597  ' / 
W2598:  ^ 

/well  #lf  \ 

J,well5#2^|;® 
•  well  #3  : 

?<0V010\' 
|<0.010'; 

f<o.oi5ll 

-V; 

•>  v.; 

Bp*- 
1^1 

|^| 
|f||| 

«.  -     ...V:*-  *r   *  5   


Results  reported  1  n  mg/L. A 


am 


■■:  -  . 

mm 


H  it  liSI  « 


m.  Wfmmm$mm. 


-  •■'   r    1  ; 

-  .  'jJCi.^ 


:;  ^     1  ^.  .  -     •  ;  ■■■■ 

IfBiHir 


-         -V  ..   .  . 


PROJECT 'NAME:;  ;    MEDALL ION- MINERALS #W§^*% SAMPLES'  RECEIVED r;;^  9-13-1 


|-~Lab*ID~H-^F1el  d--ID-^|-«*»*~As~~»»       ■  Cd^^  to  Cu^,^  J^^Pb^^b^Sb 


.04 


;|lW2850l! 


J50*£  IvWell  ?2  fep  | <p> 044    Al  V  0'.r0004^'KA:<0fo84  K<0.001^  |^v0.002t|f:o! 


|^W2851^|4Well£#3^ 


?  v-.« 4|| 


'  ,;•  Lab,  Director^  yfel0 [gj/s 

- ;  '  y  - 


MM 


'  ri  .TruraK  urnm  i  Tr»M<  MTMtrnnt  c  ••••••    ..   \        .  ■  > 


mm 


J  CLIENT:^  MEDALLION' MINERALS 


.  SAMPLES  RECEIVED:  2/18/86 


Field  N<T 

Lab  No.^ 

As 

v-Cd  - 

•  Cu 

-  Pb 

Sb 

Zn 

•#1  Well  2-86 

W3160  , 

<0.0023: 

^  0.0004J 

•'<0':009> 

•:<0.0009 

<0.062 

i  0.008 

#2  Well  ^86 

5',:w3i6ft; 

<o;o623f^ 

'#0:0004'! 

t<b:op9^ 

!  0.0093 

3  <0^062.: 

?  0.025 

#3  Weftf-86 

^W3'l'6^'\ 
*Xl,:  it  "Bur 

<0.0023 

•/;blpqd4:v 

.  xdloba! 

J<bl0009 

<0.062 

;  0.204 

si  on 

3 


All  concentrations. reported  as   mg/L  dissolved  metals, 


CLIENT:    MEDALLION  MINERALS 


SAMPLES  RECEIVED:  2/18/86 


Field  No 

Lab  No. 

As 

Cd 

Cu 

Pb 

Sb 

Zn 

#1  Well  2-86 

W3160 

<0.0023 

0.0004 

<0.009 

<0.0009 

<0.062 

0.008 

#2  Well  2-86 

W3161 

<0.0023 

0.0004 

<0.009 

0.0093 

<0.062 

0.025 

#3  Well  2-86 

W3162 

<0.0023 

0.0004 

<0.009 

<0.0009 

<0.062 

0.204 

All  concentrations  reported  as   mg/L  dissolved  metals 


Lab  Director 


.1  L. 


MultiTech 


CLIENTr  Madallion  Minerals 


SAMPLES 

RECEIVED:  f: 

4/12/85  v  ~:  ■'**  -^"n 

V*'-'.  "C  '-"      •  '-:  ■'■'':-V-  i" 

v •  SAMPLES 

COMPLETED:: 

$4/18/85^^  ^(i^P':~yi  ■* 

Field  ID  , 

1     v  Lab  ID 

:  *         As  ^-  A.  Cd 

1  >he  »i  |^  •  stoga*  I  >m  in  m 

wen  *#i  ; 

"sample  lp' 

vyefiV#i-:f; 

B  sample?  2^ 

}\,  -:i(V;  -•.  & 

'welf  #2 
sample  .1  < 

■'well7 #2  ;:; 
: sample'  2  / 

Boulder 
•; River  7 
Up  stireamK 


W1738 


&-rW1739*%# 


t*W1740  ~ 


wi74r;  1 


W1742 


•<o:om„ 
i<o;oii^ 


<o.on 


<0.011: 


■*<0>001>'. 
,.<0.001^ 
;<0.001; 
<0.001 > 

":<oVooi--- 


^0. 041- 1^0. 100  § 
!^0.041r||0;217^ 


*0.228; 


8 


<o.o4r:i|o;o54" 


<0.041r^ 0.115 

j  '  '  f  * 

<0.041  I  0.253 


<0;228: 
;<0S228| 


0;034^|] 


0^035  I! 
0.072  1  : 

■--MM 

0:034|lff 


a 


Resul ts  , reported" i  n  mg/L  '  \ 


A  SUBSIDIARY  OF  CUMBERLAND  RESOURCES,  INC. 

"  h  100  East  Front  Streets  Butte,  Montana  59701  ■ 

■       ^:"?  v   -^V^Va;  (406)  782-4261  .f  ■"    '  ' 


•April-  27,  .1984  >' 


Fred-'Shewman,c  P.;_  E.         ■  /'  •  -  , 

Water'  Quality  Bureau  -'  ;  .    .•  . >  ^  v "...  . 

Capitol  Station         .  ;  .-  .,'  ,       , r  '  -r t;_  ;<  j'  •/  , 

Helena,  .  Montana  59620  '• "      .••-/ v  ■;';■[  ;:';r;V:>       '■■":•         ; .  :.  ^  >3 

Dear'.- Mr  ^   Shewman  ;7-  v  . ;    .  '  '-  y^^y^.^.-y/'/'r  '  .■"  ...  .'  .  .,'.w:7n] 

,        h  '  ,  v,:  -■  :  .  -         ■,'»*  'J"'  \-  .1'      .      .'' ■  "'-'v.,'  if"*/. 

'££?•??  As  'required'>-:in,':permit  Noll;  MGWPCS00l4>  v-I*'  ani  ••  reporting7  the 
results  of'1  sampling  done  at J  our  mill;  in  .Basin/  Montana'  during 
March*  and  April,   1984^'  iThe ,  results*. are^'shown'  below;  .'  :It:  shou 
be  noted  that-  as'  of  ; March  '  14,  1984  bur  "milling?  operations'' ^fiTlffS; 
temporarily  ''shut "  dowii.;%;"'J'''j;  - '        '-■•*•'  ••  '■  A ;  * "~ 


Sample 
Location 

#1  Well  ^ 
#2  Well'  {  '■' 
Mill ' Discharge 
#1:  Well-  - 

#2    Well'  U:S%:''< 

Mill  Discharge 

#l>tWeii'; 

#2-  Well'  '• 


Date  '  • 
Collected 


3-03-84 
3-03-84 
3-03^-84 
3-10-84" 
3-10-84 

3-  10-84 
•4*-16-84; 

4-  16-84 


Mg/1-  • 

Cd  ,. 

<0.01 
<s0.01 
AO.  01  : 
:V0.0lv' 
0.025 
I  0.026 

^b.oiv 


Mg/l 
Cu 


CO. 03  ; 

■■  :  (0.03   '■  '  v 
•*%<0i03 '-'  - 
•■^<0;03  ••  >-M  -  ■ 

-•"r>X0^03 

\0.03  ' 
^Wttiros 

-;  ;'.<0.03.  •  •  . 


.CUMBERLAND.  MINING "  CORPORATION 


Sample  : 
Location 


Date 


Collected 


Mg/1 
Cd 


Mg/1 
Cu  • 


Mg/1 
Zrv 


wen  #1 . 

Well  #2 ' 

Mill  Discharge 

Mill  Discharge 

.Well.  #1:  ;.v  ;  ' 

'iwell  j#2>"_  ; 


2.-05-84  m 
2/05^84 'C! 
2-05-84.:,- 
2-07-84  I 
2-12-84.'  '  r 
2--12-84 


'.wen ;  fl-z  ... . .    .  •  .  k.-,;.  ••  .  • ,  ^-^^  w  -1 

.  Mill"  Discharge^^tU  2-12-84 
:weirc#l'ftd::^n  ;  ;;v  -2-19-84 
Weir  ^2^'-"  ^'^2-19-84 
Mill . Discharge  ;  2-19-84 

Well*#l  c  *  —  0>i<  -2-25-84 
Well  #2_  .  V 2-25-84 

Mi  1 1 :  Di s charge '      - <  *.J  2-25-84 


:  "0.016  •  " 
>t;'0.014rob: 

<0.01'-- 
/  0.01.  \  * 
v<  0.01  : 

<0.01  ..  1: 
0.01 

<"0.01"  - 
;'-<0.01- 

CO.  01 
•  VO.Ol  . 

<0.01 


(<0.  03         .  0. 012 
u<0:03V  19.0 
.<0.03  -'.  -"CSUl 


<0.03 
<0".03  r 
.  ,t  0.042 
<0.03 . 
<0.03-; 
l<0v03£. 
<0.03  . 
<0.03 i 
<0.03 


0.091 
0.043 
:0.063 
" 0.058 
-0.046 
0.068 
"oTTiT 


0701 

.  _ ......         .  0.017 

c  <  O^Oli  -Cusibe<0:.03; .  da ttOf.  017, 

qrrai  i rii'p rpa .i-i.pt>-.  t;H^.t^i  ;:rec^,. 

,4'' 


7rW' 'Ak  He/n.^/i 


Plea 


<  0,01.  . 


■  J. »  y 


Cumberland  Mining  Corporation 

;  A  SUBSIDARY  OF  CUMBERLAND  RESOURCES.  INC. 
1100  EAST  FRONT  STREET  •  BUTTE.  MONTANA  59701 
'  (406)782-8958: 


February  29,  1984 


Mr.   Fred  Shewman,   P.  E 
Water  Quality  Bureau 
Capitol  Station  . 
Helena  r  Montana  59620 

Dear  Mr.  Shewman, 


In  reference  to  correspondence  from  Cumberland  dated  February 
20,   1984,   I  am  sending  you  additional  information  that  I  received 


on  February  '28, 

1984. 

mg/1 

mg/1 

mg/1 

Sample 

7,-  r.Date  ; 

' '  .  Time 

,  Cd 

Cu 

Zn 

Well  #1 

\ 2/1 2/84 

1:00PM" 

:  <  o.oi 

^0.03 

0.043 

Well  #2 

2/12/84 

2:00PM. 

■  0.042 

0.064 

Mill  Discharge 

2/12/84 

3:00PM" 

0.01 

<0.03 

"0.058 

Boulder  River 

2/17/84 

4:20PM 

<0.01  - 

<0.03 

0.091 

Well  #1 

2/19/84 

i  2:00PM 

<C  0.01  . 

<0.03 

•  0.046 

Well  #2 

2/19/84  . 

3:00PM, 

\    <  0.01 

<0.03 

o^-o&a. 

Mill.;  pis cha r ge 

2/19/84 

11:00AM  • 

-•:    <  0.01  ' 

<  0.03 

(TJ7I47, 

If  you  have 

•            '  ---ri ■■■<■■:  :-.v;;;V! 
any  questions , please,  .call:*  our 

office. 

Cumberland  Mining  Corporation 

A  SUBSIDARY  OF  CUMBERLAND  RESOURCES.  INC.:  >.   ;  -    •  .'^l;  ' 
1100  EAST  FRONT  STREET  •  BUTTE.  MONTANA  59701 

■  (406)  782-8958  /  ;  '         [j  :  i"  £  .    .  ■   ■  \Al ,  '  \ 

-,  "  *  .        ™:'   -  1        February-  20,  j  1984^ 


Fred  Shewman,  P.  ffE..  ,'■ 
Water  Quality  Bureau  [ 
Capitol  Station  •  !  ,  .  • 

Helena,  Montana  59620     ;  ."  •       .  V    '  "'  \  :      \  '/[  ^   5  : 

Dear  Mr.  '  Shewman,     v      '  J,      -  '  ;    \\-- ■•  •  -  ;.     •  *  *?-r 

In  reference  to  our  telephone  conversation  of  2/17/84,   I  am 
sending  some  additional  results  of  our  sampling  at  Basing  Montana 
These  results  are  listed  below:"  ■        -,  :  V."  -  *"* 


Sample  Date  •  Time 

Mill  Discharge  2-5-84  1100AM 

Well  #  1  2-5-84  430PM 

Well  #  2  2-5-84  400PM 

Mill  Discharge  2-7-84  440PM 

Mill-  Fresh  Water  2-5-84  1235PM 
Boulder  River    .<     ;  2/7-84  503PM 


mg/l-  ; 
Cd 

<0.01 3 
■  0.016 
0.014 
0.010 
<  0.010 
<0.01 


mg/1 
Cu  " 

<0.03 

:  <  0;  03  ! 

<o.o3 : 
<:o.o3 :: 

<  0.03  % 
;  0.095. 


Unlike  any  previous  samples'  these'  samples  were  filtered  with  . 
■:-a'  0.45  , micron.  ;membrane  filter,  .-j        ,  ■        ,  -  ; .  i    \*  , 

•   . .  ,  -~ — : — ~  ■ 

.;' As  •  I  mentioned '  in  my  letter  to  you  dated  vl-27-84;';  wej: are  -  V 

milling  rock  from  mine  dumps  that,  have  been  exposed  -  to ■ surface      ■  ■  »£ 
wea  the  r  ing  f  or  ,  a  ..very  -  long- ;  t  ime The;:  dumps  -  conta  i  n ,  va  ryirig         ,  \ 
amounts ;  of  precious  and  base  metals  .  .;  The  original: ?:;  zinc  ";mineraIog'^'; 
in  these  dumps; was. probably  sphalerite,,  a  zinc  sulfide; (ZnFe)S. 
;  Duetto- weathering;;!  and  decomposition  of  the  ;  sphalerite-  it 'is 
.possible  •>  vt  ha  t ;  s  ome  ,:vater -  soluble;  hy  d  r  b  u  s^zincj  s  u  If  at  e  s  i :  we  r  e:  I  fbrmecl^ 
As  water  is  *  added  ..to  ■;<  the:  crushed  rock:;'  in  the,:,  grinding^  circuit/ 
these  sulfates  would  dissolve.     '  ,  ^ 


  2fc  & 

W  y  January  'Water,  Analysis.^-'^Cumberland^MiriWaf 

m  '"•  •        -u         :  * \  '  **■    s  *  ■ 

M  Sample  1       ■  Date  J**M     -  *«*  ;   mg/l'  f  ^ 

:^      - Location.  ■'    :'  Collected  :t-  "  v  Cd 


i 


Well;  #1. fit.:?---'  :■.  a 
Well,  #2  Jv  !<  * 

? Mi  1  lj"  Di  scha  rge  I 

::Well4  #1  "J/  •«  • 
Well;  #2        "I"  \ 

- Mi 1 1 - D is cha  rge  $ 

•Weli,#l- 

Well!.  #2      —  \  ,J- 
rMiil^  Discharge.' 
Well  #1' *  > 
Weir  #2  }  " 
'Mll^|piscn^rge^ 


,1-6-84^ 
f:  1-6-84  ;v 
V-  1-6-84-  ^' 
;  1-14-84 
^T-14-84j 
S  1-14-84? 
E 1-21-84? 

l-21-84> 
'•  ;.l-21-84 
../l-29-84>.; 
^.1-29-84  1 
;/  1^29-84# 


mm 


i'C  <■  - 


4; 


■v 

■:.vv.  -„ 


STATE   HEALTH  DEPT. 


r 


r 


MrATcfi   QUALITY  BUREAU 


HELENA,    MONTANA  59620 


STATE 
LAT  • — LONG • 
STATION  CODE 
DATE  SAMPLED 
T IME  SAMPLED 

METHOD  sampled 

SAMPLE  SOURCE 
WATER  USE 
AQUlrSP<S) 


MONTANA 
46 16 16N 


I  12 1507« 


06-06-35 


GRAB 
WELL 


SAMPLED   BY  WGSH 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE   OAS  IN 
»ATER   PLC*  RATE 
PLC*  MEASUREMENT  METHOD 
ALTITUDE   OF   LAND  SURFACE 
TOTAL    teELL  DEPTH   BELOW  Li 
5hu   A8CVc(  +  )    CP    EELGW  i_S 
SAMPLE    DEPTH   BELOW  SURFACE 


JEFFERSON 

6N      5*  170B 
35*  142  1 
041E  -BQULCEft 


5336.7  FT 
152   FT  CR) 
52.3   FT  (M3 


SAMPLING   SITE:    MEDALLION   MINING    S    MILLING    WELL  NQ.l 


CALCIUM  (CA) 

MAGNESIUM  (MG) 

SODIUM  ( MA ) 

POTASSIUM  (K) 


MEG/L 


BICARBONATE (hCC3 ) 

CARBONATE  <CG3i 

CHLORIDE  (CD 

SULFATE  (S04) 
FLUQRIOE  (F) 

PHOSPHATE! PC 4  AS  P) 

N03+NC2    (TOT  AS  N) 


MG/L 


MSC/L 


SUM  CAT  IONS 


0  .ceo 


SUM  ANIONS 


0.0 


0.000 


LABORATORY  PH 
FIELD    WATER  TEMPERATURE  (C) 
SOM-D153.    IONS  MEAS.(MG/L) 
LA 8   CONOUCTI VITY-UMHOS-25C 


TOT   HA RONE  SS {MG/L— CACG3) 
TOT    ALKAL I N I T Y ( MG/L— C AC03 ) 
LABORATORY    TURBIDITY  <N7U) 
SODIUM   ADSORPTION  RATIO 


A  D    0    I  T 

ARSE.NlC.TR    (MG/L  AS  AS) 

COPPER. TR    (MG/L  AS   CU  ) 

ZINC.TR   (MG/L  AS  ZN) 


IG.NAL  PARAMETERS 

.001  CADMIUM.    TP    (MG/L    A3  CD) 

.02  LEAD. TR    (MG/L    AS  PB) 

.010  IfiCN.Tfi    (MG/}_    AS  FE) 


<  .005 

<  .05 
.  18 


EM ARKS: 


COMPLIANCE  MCMTCRING 


CTES:    MG/L=MI LLIGRAMS   PEP    LITER      MEC/L  =  M  ILL IEQU I V ALENTS/L      UG/L-M ICR OGRAMS/L 
\LL   CONSTITUENTS  DISSOLVED    (DISS)    EXCEPT   AS   NOTED.    TCT^TCTAi.   SU5P=  SUSPENDED 
;R=TCTAL    RECOVERABLE    (H  )  =ME  AS'UREO   (  R  )  =  REPCRTED    {  E  )-£  S  TIM  A  TED  M-METERS 


SAMPLE  NO' 


SAMPL ER- JLA  HANOLING-1I1 


ANALYST-LAB  LAS- 


SCAN— NO 


COMPLETED-06/20/a5  COMPUTER  SU.N-0  7/0  2/ 35 
ST.ND   DEV.    ION   BALANCE-  CA  MG 

MPOcS-  0.3  0.0 

C^uC.    MEQ/L-   30    N/A.    NO  CALC. 


0ATA-0c£4/PGM-GSB4  FUNO-0543 
NA  K         CL      S  04      NCOS      C03  N03 

0.0      0.0      0.0      0.0      0.0      0.0      0  .0 

E2W1421 


STATE   HEALTH  OcPT. 


WATER   QUALITY  BUREAU 


HEL  ENA  •    MONTANA  59t>20 


STATE 

^lat.-long. 

Static n  code 
date  sampled 
time  sanfleo 
methcd  sampled 
sample  source 
water  use 

A  GUI FcR(3) 
SAMPLED  BY 


MONTANA 

461616N  1121507* 


Gb-06-BS 


GRAB 
WELL 


WG341 


COUNTY 
SAMPLE  LCCATIGN 
ANALYSIS  NUMBER 
DRAINAGE   8 A3  i N 
WATER   FLOW  RATE 
PLC*   MEASUREMENT  METHOD 
ALTITUDE   OF   LAND  SURFACE 
TOTAL   WELL  DEPTH   BELOW  LS 
S*L  ABCVE(+)    OR    E£LGW  LS 
SAMPLE   DEPT^  BELOW  SURFACE 


JEFFERSON 

6N      5W  17DB 
B5W1422 
041E  —BOULDER 


5340e2  FT 
75   FT  (ft) 
55 .6   FT  (M) 


SAMPLING    SITE:    MEDALLION    MINING   &    MILLING    WELL    NO  •< 


CALCIUM  (CA) 

MAGNESIUM  (>IG) 

SODIUM  (NA) 

POTASSIUM  (K) 


MG/L 


MEG/L 


61 CARSGNATE ( HCC3 ) 

CARBONATE  (CC3J 

CHLORIDE  <CL) 

SULFATE  (SC4) 

Ft-UCRIDE  (F) 

PHCSPHATc(PG4  AS  Pi 

NC3+NC2    (TOT  AS  N) 


MG/i 


MEG/L 


SUM  CATIONS 


0*0 


0.000 


SUM  ANIONS 


0  .0 


00 


LABORATORY  PH 
A'ATEP    TEMPERATURE  (C) 
DISS*    IONS   ME AS « (MG/L) 
LA  S  CGNOUCTI V  I T  Y— UMHQS—  25C 


F  IJfeLD 


TOT    HARCNE SS( MG/L— C ACQ  3 ) 
TOT   ALKALI NITY( MG/L-CAC03) 
t_A£3CR  ATGRY   TURBIDITY  (NTU) 
SODIUM    ADSORPTION  RATIO 


ADDIT  ICNAL 
ARSENIC, TR    (MG/L   AS   AS)  <.C01 
COPPER, TR    (MG/L    AS   CU )  .02 
ZXNCTR    (MG/L    AS   ZN I  .031 


PARAMETERS 

CADMIUM,    TR    (MG/L    AS  CO)  <  .005 

LEAD » T  R    (MG/L    AS  PS)  <  .0  5 

IRCN.Tfi    (MG/L   AS  FE)  <.0i 


REM  ARKS  2  COMPLIANCE  MONITORING 

NOTES:   MG/L  =  MI LLIGRAMS  PER   LITER  MEG/L  =  M ILL IEGU I  V ALENTS/L      UG/L=M ICRCGRAM3/L 

ALL   CONSTITUENTS  DISSOLVED    (DISS)  EXCEPT   AS  NOTED.    TOT^TOTAL   SU3P=SUS PENOED 

TR=  TOTAL    RECOVERABLE    ( M) =ME ASUfiE C  (R)  =  fi£PCRTcD    ( 5  )=EST I MAT ED  M=METgRS 


SAMPLE   NO—  SAMPLER— JL  A      HA.  N  DL I N  G—  111        ANAL  VST— LAB      LAB-  SCAN-NO 

C5^LETED-Cc/20/a5      COMPUTER   RUN-C7/02/3S      DAT A— 0  6 34/ PGM— OSB 4  FUNO—0543 
SpBi   DEV.    IGN   BALANCE^  CA        MG        N A  K         CL      SC4      HC03      CO 3  NQ3 

VPDES-  0.0      0.0      0.0     0.0      CO     0.0      0.0      0.0  0.0 

CALC.    MEG/L=    SC    N/A .    NO    CALC.  B5W1422 


STATE  HEALTH  DEPT. 


r 

KATES   CUAHTY  BUREAU 


HELENA.    MONTANA  S9620 


STATE  MONTANA  COUNTY  JEFFERSON 

LAT.-LCNG.  461616N    1  12 1507*  SAMPLE   LCCATIGN  6N      5*    1 703 

STATION    CODE  ANALYSIS    NUMBER  35*1423 

DATE   SAMPLED  ©6-0&-B5  DRAINAGE  uASiN  041E  -BOULDER 

TIME   SAMPLED  fcATER   PLC*  RATE 

MET  hC J   SAMPLED  GRAB  FLO  *  MEASUREMENT  METHOD 

SAMPLE    SCCifiCE  fcZLL  ALTITUuE   CF   LAND   SURFACE  5341*3  FT 

WATER    USE  TCTAL    tlELL   DEPTH   BELC*   LS  ISO  FT 

AGUIFEP(S)  S*L   ABCVE(+)    OR   BELO*   LS  55.8   FT  (M) 

SAMPLED    BY  fcQBH  SAMPLE    CePTH   eSLCW  SURFACE 

SAMPLING    SITE:    MECALLIQN   MINING   C   MILLING    *ELL  NC.S 

MG/L             MEG/ L  MG/L  MEu/L 
CALCIUM    (CA>  8ICAP£ONATc(HCG3) 

MAGNESIUM    ( MG )                                                                 CAPECNATE  (CC3) 

SC^iUM    <NA>                                                                CHLORIDE  (CD 

POTASSIUM      <K)                                                                      SULFATE  (SC4) 

FLUORIDE  (F) 

PHGSPH>»TE(PC4  AS  P) 

N03+NC2   (TOT  AS  N) 


SUM   CATIONS             0.0  C.GOO                        SUM   AMCNS  0.0  0.000 

LABORATORY    PH  TCT   HARCNSSS (MG/L-CACD3 ) 

r  IcLO    waTHR   TEMPERATURE    (C)  TCT   ALKAL  IN  IT Y ( MG /L-CAC03 ) 

SUM-OISS.    IONS    M£AS.(MG/L)  LABCRATORY   TURBIDITY    (  NTU  ) 

LAc   CONDUCT  IV  ITY-UMHCS-2SC  SODIUM   AO  5CRPT I ON  RATIO 

ADDITIONAL  PARAMETERS 

A  PSEN I  C  »  TR    (MG/L    AS   AS)  <.3C1           CADMIUM.    TR    (MG/L    AS   CD)  <.035 

COPPER  .  TR    (MG/L   AS   CU  )  .02                      LEAG.TR    (  MG/L    AS    PE)  <  .05 

ZINC.TR    (MG/L    AS    Zts  i  .US                     IRON.  TR    (MG/L    AS   r  E  )  <.Gi 


REMARKS:  COMPLIANCE  MON1TCRING 

NOTES:   MG/L=HILLIGRAMS  PER   LITER  MEG/L^MIlLIEGUI  V*LSNTS/L  UG/L~MICRGGRAM3/L 

ALL   CONSTITUENTS  DISSOLVED    (DISS)  EXCEPT    A3  NOTEO.    TOT—TOTAL  SJSP=SUSPENDED 

TR= TOTAL   RECOVERABLE    (M)=WEASUF£C  (R)=PEPCPTEC    ( £  )=£3T  IMATED  MsfttgTERS 


SAMPLE   NO-  SAMPLE  P—JL A      HANCLlNG-lll         ANALYST-LAB      LAB-  SCAN-NO 

COMPLETED—  C 6/ 20/85      COMPUTER    RUN-07/02/35      OAT  A— 06S4/PGM  — 0*J6*t  FUNO-0543 
5TNC   CEV •    ICN    SALANCS=  CA        MG        NA  K        CL      SC4      HOC 2      C03  NC3 

MPOES-  0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0  0*0 

CALC.    M£0/L=    SC    N/A «    NO    CALC.  35*1423 


STATE    HEALTH  DEPT. 


WATER    QUALITY  BUREAU 


HELENA.    MONTANA  59620 


STATE 

Wlat.-lcng. 

STATION  CCDE 
OAT  E  SAMPLED 
TIME  SAMPLED 
METHOD    SAM  FLED 
SAMPLE  SOURCE 
WATER  LSE 
AQUIFER (S) 
SAMPLED   8Y  WQ8H 


MONT ANA 

461619N  11215I2W 
03-0  5-84 


WELL 


COUNTY 
SAMPLE  LCCATICN 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW   MEASUREMENT  METHOD 
ALT ITUDE  OF  LAND  SURFACE 
TCTAL    HELL   DEPTH   EELCVk  LS 
SWL  A80VE(+)    OR  BELO*  LS 
SAMPLE   DEPTH   BELOW  SURFACE 


JEFFERSON 

6N  5W  17DBB 
84W0235 

41E 


90 


FT 


SAMPLING   SITE:    CUMBERLAND  MINING  WELL  NO   jt  NR  BASIN 

i 


MG/L 


MEQ/L 


MG/L 


CALCIUM 
MAGNESIUM 
SGDIUM 
POTASSIUM 


(CA) 
(MG) 
(  N  A  ) 
(K) 


BICAR80NATE(HCC3) 

CARBONATE  (CG3) 

CHLORIDE  (CD 

SULFATE  (SO 4) 

FLUORIDE  (F) 

PHOSPHATE (  PC4  AS  P) 

NC3+NG2    XTCT  AS  N) 


MEQ/L 


SUM  CATIONS 


0  .0 


0,000 


SUM  ANIONS 


0.0 


0,000 


LABORATORY  PH 
F^L£>    WATER    TEMPERATURE  (C) 
SUM- DISS-    IONS   M EAS  •  (  MG/L  ) 
LAB   CONDUCT! VI TY-UMHCS-25C 


TOT   HARDNESS (MG/L-CAC03) 
TCT    ALKALINITY (MG/L-CAC03) 
LABORATORY   TURBIDITY  (NTU) 
SOOIUM   ADSGRPT ION  RATIO 


A   D   D    1  T 
ARSENIC.TR   { MG/L   AS  A3) 
COPPER. TR    C MG/L  AS  CU ) 
ZINC.TR    (MG/L  AS  ZN) 


IGNAL  PARAMETERS 

.072  CADMIUM.    TR    (MG/L   AS  CD)  <  .005 

.05  LEAD.TR    (MG/L   AS  P3 )  .84 

.24  IRCN.TR    (MG/L  AS  F£)  8.65 


REMARKS:    CUMBERLAND  MINING 

EXPLANATION:    MG/L=MILLI  GRAMS  PER  LITER      MEQ/L=M ILL  I E CU I V I LENTS   PER  LITER 
ALL  CONSTITUENTS   DISSOLVED    (DISS)    EXCEPT   AS   NOTED.   TCT=TOTAL  SUSP=SUSPENDcD 
(M)=   M£ASURED(R )=R£PORTED   ( E )— ESTI MATED   M=METERS  TR=TOTAL  RECOVERABLE 


e^O!_E   NO—  SAMPLER— LLB      HANDLING— 11  00      ANALYST— to  AT      LAB—  SCAN-NO 

<SR=LETED-03/22/3  4      COMPUTER  RUN-04/C2/34     DATA- 038  3/PGM-O  S8o  FUND-2054 
STND   DEV.    ION   BALANCE^  CA        MG        NA  K        CL      SC4      HC03      C03  NC3 

mpdes-  o.c     0.0     0.  0     0.0     CO     0.0     0.0     0.0  o.o 

CALC.    MEQ/L=    SC    N/A.    NO   CALC.  84W0235 


r 

V 


r. 


STATE    HEALTH   OEPT . 


WATER    GUALITY  BUREAU 


HELENA,    MONTANA  59620 


STATE 
LAT.-LCNG. 
STATION  CODE 
OAT  E  SAMPLED 
TIME  SAMPLED 
METHOD  SAMPLED 
SAMPLE  SOURCE 
*ATER  USE 
AQU  IFER(S) 


MONTANA 

461619N  1121512W 


03-0  5-84 


WELL 


S  AMPLE C    8Y  WQEH 


CCLNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW   MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TCTAL   WELL  DEPTH   EELCW  LS 
SWL  ABCVE(+)    OR   BELOW  LS 
SAMPLE   DEPTH   BELGW  SURFACE 


JEFFERSON 

6N  5W  17DBB 
34W0236 

41E 


SO 


FT 


SAMPLING    SITE:    CUMBERLAND    MINING   WELL   NC   2    Nfi  BASIN 


CALCIUM  <CA) 

MAGNESIUM  (MO 

SODIUM  CNA) 

POTASSIUM  (KJ 


MG/L 


MEQ/L 


EI CAR BONA TE{ HCG3) 
CARBONATE    (  CC3  ) 
CHLORIDE  (CD 
SULFATE  (SC4) 
FLUORIDE  (F) 
FHCSPHATE(P04   AS  P) 
NC3+N02   (TOT   AS  N) 


MG/L 


MEQ/L 


SUM  CATIONS 


0*0 


0.000 


SUM  ANICNS 


0.0 


0.000 


LABORATORY  PH 
FIELD    WATER  TEMPERATURE    C  CJ 
SUM- DISS.    IONS   MEAS . (MG/L) 
LAE   CONDUCT  IV I T Y-UM HCS-23C 


TOT  HARDNE  SS  (  MG/L— CAC03  ) 
TOT   ALKAL IN ITY ( MG/L— CACC3 ) 
LABORATORY   TURBIDITY  (NTU) 
SODIUM   AD  SORPTION  RATIO 


A   D   D    I  T 
AR3HNIC.TR    (MG/L  AS  AS) 
COPPER. TR    (MG/L   AS  CU) 
ZINC.Tfi    (MG/L  AS  ZN) 


IONAL  PARAMETERS 

.013  CADMIUM.    TR    (MG/L   AS  CD)  .01 

.02  LEAD . TR    (MG/L   AS  PB)  .15 

.32  I  RON  •  TR    ( MG/L   AS  FE )  31.1 


REMARKS:    CUMBERLAND  MINING 

explanation:   MG/L=MILLI GRAMS  PER  LITER     MEG/L=sMILLIEGUIVILENTS  PER  LITER 
ALL  CONSTITUENTS   DISSOLVED    (DISS)   EXCEPT  AS   NOTED.    TCT=TCTAL   SU  S  P=  S  VSF  c'MD  tl  D 
<M)=   MEASU  F-  ED (R )  =  REP  CRTED    ( £ )= EST I  MATED   M=M£TERS  TR= TOTAL  RECOVERABLE 


SAMPLE    NC-  S  AMPL  ER— LLB      HANDLI NG— 1100      ANALYST-LAB      LAB—  SCAN— NO 

COMPLETED- 0 3/22 /8^      COMPUTER   FUN-04/C2/84      D AT A -0 38 3/P GM- 0983  FUNO-2054 
STND   DEV.    I ON  8 A LANCE=  CA        MG        NA  K        CL      SC4      HCCE      C03  N03 

MPDES-  0.0      0.0      0.0      CO      C.C      0.0      0.0      CO  0.0 

CALC.    MEQ/L=    SC    N/A.    NO    CALC.  84W0236 


V 


r 

V 


STATE    HEALTH  DEPT. 


WATER    QUALITY  BUREAU 


HELENA.    MONTANA      5962  0 


^fe  STATE 

^R_AT.-LCNG. 

STATION  CCOE 
OAT  E  SAMFLED 
TIME  SAMFLED 
MET  hO □  SAMPLED 
SAMPLE  SOURCE 
4ATER  USE 
ACUIFER(S) 


MONTANA 
461553N 

0  3-0  5-84 


STREAM 


SAMPLED    BY  WGEH 


CCLNTY 

1121703*  SAMPLE  LOCATION 

ANALYSIS  NUMBER 
DRAINAGE  3 AS  I N 
WATER  FLOW  RATE 
FLOW   MEASUREMENT  METHOD 
ALTITUDE  OF   LAND  SURFACE 
TCTAL   WELL   DEPTH   BELCW  LS 
SWL  ABGVE(f)    OR   BELCW  LS 
SAMPLE   DEPTH   BELOW  SURFACE 


JEFFERSON 

6N      SW  19BBB 
84*0238 

41E 

40 o  CFS(E) 
NOT  MEASURED 


SAMPLING   SITE:    BOULDER  RIVER    1    MILE   WEST   CF  BASIN 


CALCIUM 
M AGNES  IUM 
SODIUM 
POTASSIUM 


(CA) 
(  MG  ) 
(  N  A  ) 
(K) 


MG/L 


MEC/L 


B  I  CARBONATE ( HC03 ) 
CARBONATE    ( CC3 ) 
CHLORIDE  (CD 
SULFATE  (S04) 
FLUORIDE  (F) 
PHOSPHATE (F04    AS  P> 
N03+N02   (TOT   AS  N) 


MG/L 


MSQ/L 


SUM  CATIONS 


0.0 


0*000 


SUM  ANIONS 


0.  0 


0.000 


LABORATORY  PH 
F^PlD    1«ATER   TEMPERATURE  (C) 
SUM- DISS.    IONS   MEAS . ( MG/L) 
LA E   CONDUCT  IVIT Y— UMHOS— 25C 


TOT  HARDNESS ( MG/L-CACC3 ) 
0.0  TCT   ALKAL INITY(MG/L— CAC03 ) 

LABORATORY   TURBIDITY  (NTU) 
SODIUM   AD  SORPTION  RATIO 


ADOI  TIONAL 
ARSENIC. TR    (MG/L  AS  AS)  .002 
COPPER. TR    (MG/L   AS   CU )  <  .01 

ZINC.TR    (MG/L  AS  ZN>  .009 


PARAMETERS 
CADMIUM,    TR    (MG/L   AS  CD) 
LEAC.TR    (MG/L   AS  PB ) 
I  RON .TR    ( MG/L   AS  FE) 


.005 
06 
25 


REMARK52    CUMBERLAND   MINING  RIVER    ICED  OVER 

EXPLANATION:    MG/L=MI LLI GRAMS  PER  LITER      M£Q/L=MILLI ECU IV  I LENTS    PER  LITER 
ALL  CONSTITUENTS    DISSOLVED    (DISS)    EXCEPT   AS  NOTED.    TCT=TOTAL  SUSP-SUSPENDED 
<M)=   MEASURED ( R )  =  REPORTED    (£)= ESTI MATED   M=METERS   TR=TCTAL  RECOVERABLE 

'llllf L£    NC-  SAMPLER— LL  6      HA  NOLI  NG— 110  0      ANALYST-LAB      LAB-  SCAN-NO 

Bl£T  ED-  03/22/34     COMPUTER  RUN-04/02/84     D  AT  A— C383/P  GM— 0983  FUND-2054 
STND   DEV.    ICN   3ALANCE=  CA        MG        NA  K        CL      SC4      HCC3      CO  3  NC3 

MPJES-  0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0  0.0 

CALC.    MEQ/L=    SC   N/A.    NO    CALC.  84W0238 


STATE    HEALTH  OEPT, 


WATER    GUALITY  BUREAU 


HELENA,    MONTANA  59620 


STATE 
LAT.-LCNG. 
STATION  CODE 
J ATE  SAMPLED 
TIME  SAMPLED 
METHOD   SAM  FLED 
SAVPLE  SOURCE 
tfATER  USE 
A  JUIFER ( S) 
SAMPLED  BY 


MONTANA 

461616N  1121430* 
03-0  5-84 


STREAM 


WQ3H 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW  MEASUREMENT  METHOD 
ALTITUDE   OF   LAND  SURFACE 
TOTAL   WELL    DEPTH   BELOW  LS 
SWL  A8CVE  {  +  )   OR   BELOW  LS 
SAVPLE   DEPTH   BELOW  SURFACE 


JEFFERSON 
6N      5W  16CB 

84 W 023 7 
41E 

40.  CFS(E) 
NOT  MEASURED 


SAMPLING   SITE:    BOULDER   RIVER   AECVE   CATARACT   CK   NR  BASIN 


CALCIUM 
MAGNESIUM 
SO  3 IUM 
POTASSIUM 


(CA) 
(MG) 
<NA) 
(X) 


MG/L 


ME  Q/L 


BIC ARSON AT ECHCC3) 
CARBONATE  (CC3J 
CHLORIDE  (CD 
SULFATE  (S04) 
FLUORIDE  (F) 
PHCSPHATE<F04  AS  P) 
NC3+N02    (TOT    AS  N) 


MG/L 


MEQ/L 


SJM  CATIONS 


0.0 


G  •  000 


SUM  ANIONS 


0.0 


0.000 


LABCRATCRY  PH 
-I  ELD    WATER    TEMPERATURE    ( C) 
SUM- DISS.    ICNS    MEAS . ( MG/L) 
LA 3   CONDUCT  IVI TY-LMH0S-25C 


TOT   HARDNESS (MG/L-CAC03) 
0.0  TOT   ALKAL INI TY ( MG/L— CACQ3 ) 

LABORATORY  TURBIDITY   { NTU ) 
SODIUM    ADSORPTION  RATIO 


A  D  D    I  T 
ARSENIC, TR    (MG/L  AS  AS) 
COPPER. TR    (MG/L  AS  CJ  ) 
ZINC.TR    (MG/L  AS   ZN ) 


IC    NAL  PARAMETERS 

.003  CADMIUM,    TR    (MG/L    AS  CD )  <  .005 

.02  LEAD ,TR    (MG/L    AS  PB)  .04 

.05  IRON.TR    (MG/L   AS  FE )  .30 


REMARKS:    CUMBERLAND   MINING  RIVER    ICED  OVER 

!    EXP LA  NAT  I CN :    MG/ L=M1 LLIGRAMS  PER  LITER      MEQ/L=M ILL I E GUI VI LENTS    PER  LITER 
ALL  CONSTITUENTS   DISSOLVED    <DISS)    EXCEPT   AS   NOTED.   TOT=TOTAL   SU SP= SV SPEND ED 
(M>  =   MEASURED (R )=REPORTED   ( E)=E STI MATED   M=M£TEFS   TR=TCTAL   R EC C V ERAS L,£ 


SAMPLE    NO-  SAMPLE  R— LLB      HANDLING-HOO      ANALYST-LAB     LAB-  SCAN-NO 

CDMFL  ET  ED— 03/22/84      COMPUTER  RUN-04/02/34     DATA—  038 3/PGM— 0983  FUND-2054 
STND   DEV.    I  ON   3ALANC£=  CA        MG        NA  K         CL      S04      HC03      C03  N03 

MPOES-  0.0      0.0      0.0      0.0      0.0      0.0      0.0      0.0  0.0 

CALC.    MEQ/L=   SC    N/A,    NO    CALC.  84W0237 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name;     PERRY  PARK   PA#;  22-039 

Date;     July -9,   1993   Time;  1700  

Field  Team  Leader;     Babits,  Pioneer  

Sampling  Personnel;     Bullock,  Pioneer  

Clark,  Pioneer  


Visitors;  None 


Weather/Seasonality  Observations ;  Cool  (45°F);  scattered 
showers;  breezy  (5-10  mph) ;  cool,  wet  spring  and  summer. 


Photographic  Log  (fud  roii  ana  photo  No.'s/video  Tape  Number) ;  #35;  Overview;  #36 
Overview.     Video  Tape  No.  3  


General  Comments /Observations  (not  covered  specifically  in  attached  Inventory  Forms) 
N/A 


Other  Hazardous  Materials/Substances  Present;  N/A 


General     Comments     on     Potential     Remedial     Alternatives;  No 

remediation  is  necessary.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name ( s )  :     PERRY  PARK   PA#:  22-039  

Legal  Description:     T     8N     ;R     6W     ;Sec.   36   ,  NW1/4  SW1/4  1/4 

County:     JEFFERSON   Mining  District:  BASIN  


Latitude:     N  46°  24'   03"         Longitude:     W  112°   18'  02" 

Primary  Drainage  Basin  and  Code:  Basin  Creek/10020006 
Secondary  Drainage  Basin:     Grub  Gulch  


USGS  Quadrangle  map  name(s) :     Three  Brothers 


Mine  Type/Commodities:  Placer/Gold 


Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available)  ;  Frank  and 
Patricia  McCarty,  4760  Kellogg  Circle,  Boulder,  CO  80303.  (303) 
444-4397;  Glenn  Kenrtey,  2001  Eleventh  Avenue,  Helena,  MT  59601. 
(406)   443-4428;  Deerlodqe  National  Forest.  

Relationship  to  other  mines/sites  in  the  area/district:  North  of 
Buckeye  and  Enterprise  sites.  

Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A 


General  site  features:     Elevation    7200'  ,  Slope  10 

Aspect  West  


Land  use:     Mining  ,  Recreational  ,  Residential  ,  Urban 

Agricultural  ,  Other ( Specify)  Logging  


Area  of  disturbed/unvegetated  lands?     7  acres. 

Dimensions :     262  feet  x  1,110  feet  


Predominant  vegetation  types:     Fir,  grasses 


Access:     roads  -     good  ,poor  X  ,4wd  X  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites)  One 
mile  north  of  Buckeye  site.  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmg  weii  Log  printout(B).     There  are  7  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (aibo 
note  presence  of  radioactive  minerals)  Site  is  underlain  by  cretaceous  and 
tertiary  volcanic  rocks  and  granitic  rocks  of  the  Boulder 
Batholith.  Site  lies  in  perennial  drainage  of  Grub  Gulch  which 
flows  east  through  the  site.  Grub  Gulch  flows  into  Basin  Creek 
approx.   1/2  mile  below  the  placer  near  Basin  Creek  headwaters. 


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue :  No 

information  available .  


,  Comment_ 
,  Comment_ 
,  Comment_ 
,  Comment 
,  Comment_ 


Mill   Operation?      Yes  ,    No  X    .      If  yes   answer  the  next  three 

questions : 

Period(s)   of  Operation:  N/A  


Mine  Operation? 

Shafts  -     Yes  ,  No  X  ,  # 

Adits  -       Yes  ,  No  X  ,  # 

Pits  -         Yes  ,  No  X  ,  # 

Placers  -  Yes  X  ,  No  ,  # 

Other  -      Yes       ,  No  X  ,  # 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


11/03/1993 


.11  No.     Location  Depth        Yield  Static  Water  Level 


M.  57349 

08N 

06W 

25 

CA 

100 . 0 

25 . 0 

o  no 

M:57350 

08N 

06W 

25 

CA 

250.0 

80.0 

18.00 

M:120003 

08N 

06W 

25 

CAC 
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15.0 

11.00 

M:121731 

08N 

06W 

35 

60.0 

0.0 

0.00 

M:121730 

08N 

06W 

35 

59.0 

0.0 

0.00 

M:121733 

08N 

06W 

36 

59.0 

0.0 

0.00 

M:121732 

08N 

06W 
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60.0 
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T08N,  R06V,  SECTIDN  36 
SCALE:    V  =  1000' 
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II.    INFORMATION  COLLECTED  ON  SITE 
A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 


1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2).  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks . 

Source  types  t  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM) ;  garbage/refuse/ junk  dumps 
(DMP);  other  sources  (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description ;  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distributionupproximate  %  sand,  siit,  &  day) :  


N/A 


Determine  tailings  impoundment  depth  and  describe  stratification 

tailinqS    if    Observable  (based  on  texture  and  color)  :  N/A 

of  the 

Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  Impoundments)  : 

N/A 

Describe  condition  of  the  tailings  impoundment  (Note  condition  of  dams  or 

location  of  breaches)  :  N/A 

structures. 

Comments  on  potential  for  mitigation:  N/A 

MDSL  AMRB/PIONEER  4/9/93 


( 


( 


h 


BS  D  tO 


0} 


Q  H  ■* 


a  T3 
o  c 

W  0) 


B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  o± 
topographic  map. 


Flowing  adits: 

Yes  , 

No 

X  ,  Number : 

Identification: 

Filled  shafts: 

Yes  , 

No 

X  ,  Number : 

Identification: 

Seeps/Springs : 

Yes  X  , 

No 

,  Number :  2 

Identification:     In  placer 

diggings 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  17 


Distance  to  nearest  well  used  for  drinking?     3  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells  (RW);  Monitoring  wells  (MW) ;  Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  ,  Unlikely  X 

Not  sure  source  exists.  


Other  observations /notes :_N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s) :     Grub  Gulch  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s) : 


Other  surface  water:     Yes  ,  No_X_,     Name(s) /Description: 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) : 

Placer  diggings  in  Grub  Gulch.  

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?     25  qpm  during  sampling 
High  Flow:     75  gpm       ,  Average  Flow:     15  gpm  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

0  feet  


Surface  water  draining  onto  or  through  waste  sources:  Yes  X  ,  No 
Describe:     Some  seeps  are  in  placer  diggings.  


Surface  Water  USe  Within  15  miles  downstream?  (Drinking  water  supply,  irrigation, 
residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TSE  habitat?) 

Fishery,  wetland,  irrigation  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X  , 
No  ,    Distance   downstream   (ft)?      500  Describe/explain  (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

Sedimentation  from  runoff  on  logging  roads.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page.  ^ 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  N/A  


Wetlands  present:  Yes  ,  No  ,  Describe:  N/A 


Carbonate  rocks/soils:     Yes  ,  No  ,  Describe:  N/A 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  X  ;   30-100  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     3  miles  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 

C 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers   within   200    feet   of    sources:    Yes  ,    No   X  , 

Describe ;  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  ; 

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  ,  No  X  ,  Describe:  


Accessibility  -  Fences,  warning  signs,  closed  roads?  Unrestricted 
Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  ,  No  X  ,  Comment  


Primary  Drainage  X  ;  Secondary  Drainage  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  ,  Low  X 

Fisheries  Habitat  and  Species  Classification  -  Not  Rated 

Sport  Fishery  Classification  -     Not  Rated 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations:  


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number  , 

types  and  locations:  

Unstable   waste   piles,    impoundments,    undercut   banks:    Yes  ,    No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain:  
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LABORATORY  ANALYTICAL  DATA 


PERRY  PARK 
PA  NO.  22-039 
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XRF  ANALYSIS  RESULTS 


PERRY  PARK 
PA  NO.  22-039 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


PERRY  PARK 
PA  NO.  22-039 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     BUCKEYE  PA# :  22-072 


Date:     July  6,   1993   Time:  0900 

Field  Team  Leader:     Babits,  Pioneer  

Sampling  Personnel:     Pierson,  TD&H  


Lasher/  Pioneer 


Visitors:  None 


Weather/Seasonality  Observations :  Partly  cloudy;  cool  (40o-50°); 
slight  breeze  (<  5  mph) ;  cool/  wet  spring.  


Photographic    Log    (Film  Ron  ana  photo  No.'s/video  Tape  Number):  #2 :    WR- 1  and 

loadout;  #3:  Mill  building;  #7:  SW-3  and  SE-3  sample  locations  with 
tailings.     No  video  was  taken.  


General    Comments /Observations     (not  covered  specifically  in  attached  Inventory  Forms) 

N/A 


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Tailings 
contain  elevated  As  and  Pb  and  should  be  removed  from  the 
floodplain  and  reprocessed.  Waste  rock  could  be  recontoured  and 
revegetated  with  lime  and  coversoil.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name  ( s )  :     BUCKEYE   PA#  :  22-072  


Legal  Description:     T     8N     ;R  6W     ;Sec.      36      ,   NW1/4  SE1/4  1/4 

County:     JEFFERSON   Mining  District:  BASIN  

Latitude:     N  46°  23'   52"         Longitude:     W  112°   17'  38"  

Primary  Drainage  Basin  and  Code:     Basin  Creek/ 10020006  

Secondary  Drainage  Basin:     Basin  Creek  

USGS  Quadrangle  map  name(s) :     Three  Brothers  

Mine  Type/Commodities:  Hardrock/Gold  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Beverly  Woody 
and  Thomas  Kelly,  4810  South  Arizona,  Butte,  MT  59701;  Deerlodqe 
National  Forest.   


Relationship  to  other  mines/sites  in  the  area/district: 
Immediately  adjacent  to  Enterprise  site.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    7000'  ,  Slope  10° 

Aspect    South  and  West  

Land  use:     Mining  ,  Recreational  ,  Residential  ,  Urban 

Agricultural  X  ,  Other (Specify)  

Area  of  disturbed/unvegetated  lands?     9  acres. 

Dimensions : 


Predominant  vegetation  types:     Fir,  grasses 


Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations   (proximity  to  other  sites) . 
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmg  weii  hog  Printout(a):     There  are  2  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (ais© 
note  presence  of  radioactive  minerals)  The  site  is  underlain  by  quartz  monzonite 
of  the  Boulder  Batholith.  Site  is  at  the  headwaters  of  Basin 
Creek.     Groundwater  is  approx.  6  inches  deep  (piezometer  on-site) . 


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  

Patented  in  1875,  worked  until  1908  and  some  in  1940 's;  mill  

(gravity)  then  floatation  in  1940 's.  Production  from  1902  to  1949 
inclusive  was  1,813  tons  of  ore  that  yielded  309  oz .  Au,  18,227  oz. 
Ag,  3,425  lbs.  Cu,  76,590  lbs.  Pb,  and  13,797  lbs.  Zn.  Small 
additional  production  under  the  name  Boston.  Vein  with  quartz 
gangue  carrying  gold  bearing  pyrite  and  silver  bearing  galena. 


Mine  Operation? 

Shafts  -     Yes  ,  No  X  ,  #   ,  Comment  

Adits  -      Yes  X  ,  No  ,  #     3     ,  Comment  All  very  collapsed 

Pits  -        Yes  ,  No  X  ,  #   ,  Comment  

Placers  -  Yes  ,  No  X  ,   #   ,  Comment  

Other  -      Yes  ,  No  X  ,  #   ,  Comment  


Mill   Operation?      Yes  X    ,   No  .      If  yes   answer  the  next  three 

questions : 

Period(s)  of  Operation:     1875-1908;  short  period  in  1940 's  


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  Unknown  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap) ,   floatation,  smelting? 

Gravity  (  1875-1908);   floatation  (  1940's)  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


11/03/1993 


^11  No.     Location  Depth        Yield  Static  Water  Level 

m:55788       07N  04W  06  B  105.0  5.0  6.00 

M:55789       07N  04W  06  B  165.0  4.0  4.00 


4 


r 


4 


T08N,  R06W,  SECTION  36 
SCALE*     1'  =  1000' 
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II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types ;  Waste  rock  dumps  and  piles  (WR);  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP) ;   other  sources   (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description;  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distributionupproximate  %  sand,  siit,  &  ciay)  :  

From  coarse  sand  to  fine  clay  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings  if  observable  (based  on  texture  and  color) :     Deepest  location  is  4  feet. 


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments)  : 

Partial  moisture  to  saturation 


Describe  condition  of  the  tailings  impoundment (  Note  condition  of  dams  or  structures, 
location  of  breaches)  :  No  impoundment  can  be  seen;  tailings  simply  dissipated 
1400'  downqradient .  

Comments  on  potential  for  mitigation:  Remove  
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification:  


Filled  shafts:  Yes  ,  No  X  ,  Number:   Identification: 


Seeps/Springs:  Yes  ,  No_X_,  Number:   Identification: 


Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  38 

Distance  to  nearest  well  used  for  drinking?     2  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW);   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 

Definite  ,  Probable  X     ,  Possible  ,  Unlikely  . 

Uncontained  sources  containing  elevated  metal  values  and  shallow  aquife: 
in  contact  with  tailings.  


Other  observations /notes  :_N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 


C 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s);     Basin  Creek  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s): 


Other  surface  water:     Yes  ,  No  X  ,     Name ( s ) /Description : 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s): 

Tailings  are  in  Basin  Creek.  " 

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)  (cfs)?  4.2  during  investigation 
High  Flow:     40  cfs       ,  Average  Flow:     4  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

0  feet  ' 


Surface  water  draining  onto  or  through  waste  sources:     Yes  ,  No  X  , 

Describe: 


Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&E  habitat?) 

Fishery  (observed),  irrigation  wetland  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X  , 
No  ,   Distance  downstream  (ft)?   12  mi       Describe/explainwote  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  :  

Basin  Creek  appears  turbid  until  confluence  with  Boulder  River;  could 
be  spring  runoff,  could  be  Pegasus  upgradient  of  Buckeye.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     10  acres  


Wetlands  present:  Yes  X  ,  No  ,  Describe:     Only  streambank  (willows); 

some  (5  acres)   on-site  (grasses)  

Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe:  


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  X  ;   30-100  ; 

100-300  ;   300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     2  miles  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high         moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No  X 

Describe: 


f 


Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  Off 

road  vehicles  

Accessibility  -     Fences,  warning  signs,  closed  roads?  Unrestricted; 

except  a  "No  Trespassing"  sign  

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  ,  No  X  ,  Comment  


Primary  Drainage  ;  Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations: 


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations :_ 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number  , 

types  and  locations:  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes  ,    No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


BUCKEYE 
PA  NO.  22-072 
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1    AIMSS  SCORESHEET  \ 


SITE  NAME: 

BUCKEYE 

LINE 

PA  NUMBER: 

22-072 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax  3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

110.228 

6 

WELLS  - 1  Ml.  x  2.5 

5.0 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

36 

8 

Mr*  a  nrr^T  i/i/r"i  i 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES6  +  7  +  8 

41.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

1807739 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

0 

12 

oi  a  #      i  nyr~i  ii  i /^N /•> r**\ 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

r"\  i    tt  a  k  i  /-N  r™  ~t~/-n    ox  a  / 

DISTANCE  TO  SW 

20 

13C 

nATr k.  iti  a  i    -r/*"\  r^r~i  r  a  r>r 

POTENTIAL  TO  RELEASE 

LINES  13Ax  13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

400 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

115.151 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

63 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

81 

24 

SURFACE  WATER  SCORE 

LINES  14  x  15  x  23 

3730892 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

15 

26  B 

/-\ r—  nr~i  r~  a  o  r"~ 

OF  RELEASE 

r- \  lOTAM  f**  I-  T"/*—\   fl  /""N  r™>  1  II  ATIAM 

DISTANCE  TO  POPULATION 

5 

26  C 

nATr k  it* i  a  i    t/*n  nn  r—  a  r~ 

POTENTIAL  TO  RELEASE 

LINES  26A  x  26B 

75 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

75 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

3.801 

29 

POPULATION  -  4  MILES 

10 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS  /  WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

20 

35 

a  m  n  ati  mt;  au      /™» f>  r™ 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

5702 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

10 

of  a 

CYDHCI  IDC 

UlolANOt  1  U  rUrULA  1 IUN 

c 
0 

37C 

POTENTIAL  EXPOSURE 

LINES  37A  x  37B 

50 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

100 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

3.639 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

0 

TADOCTC 

1  AKvjc  1  is 

Mr  a  ncoT  nrr»inr*MAr 

NfcAREST  RESIDENCE 

0 

42 

nrr*nrATiAM  ai    i  ir-r 

RECREATIONAL  USE 

2 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

2 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

728 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

55.45 

SITE  NAME: 

BUCKEYE 

LINE 

OA  mi  innrn. 

PA  NUMBER: 

22-072 

INU. 

CITE  CACCTV 

S|Tt  SAFETY 

1 

THREAT 

Ar»r»cooiDii  itv 
ACCESSIBILITY 

10 

2 

Ur  EN  onAr  1  o 

100  EA. 

3 

OPEN  ADITS 

50  EA. 

0 

4 

Li  A7  Anno 

HAZARDS 

UNS  \  AB.  HIWALLS  /  PITS 

75  EA. 

0 

5 

HAZ.  STRUCTURES 

40  EA. 

0 

6 

cvdi  r\ei\/ce 
EaPLUoI  VEo 

0 

7 

LIA7     IJIATmiAl  O 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2-7 

0 

9 

POPULATION  -  1  MILE 

0 

10 
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XRF  ANALYSIS  RESULTS 


BUCKEYE 
PA  NO.  22-072 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name;     ENTERPRISE   PA#:  22-074 

Date;     July  6,   1993   Time;  1055  

Field  Team  Leader;     Babits,  Pioneer  

Sampling  Personnel;     Pierson,  TD&H  


Lasher/  Pioneer 

Visitors;  None 


Weather/Seasonality  Observations ;  Partly  cloudy;  cool  (40o-50°); 
slight  breeze  (<  5  mph) ;  cool/  wet  spring.  


Photographic  Log  (Film  Ron  and  photo  ho. 's/vidto  Tape  Number) :     #4;  East  side  of  WR- 

2;   #5;  West  side  of  WR-2;   #6;  Adit  discharge  through  WR-2 .  

Video  Tape  No.  1  


General  Comments /Observati  OnS  (not  covered  specifically  in  attached  Inventory  Forms)  ; 
N/A 


Other  Hazardous  Materials/Substances  Present;  N/A 


General  Comments  on  Potential  Remedial  Alternatives;  Adit 
discharge  has  low  pH  and  significant  metals  concentrations  and 
should  be  treated.  Waste  rock  has  low  pH  and  elevated  metals  and 
it  may  be  possible  to  recontour/  coversoil/  amend/  and  revegetate. 
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s);     ENTERPRISE   PA#:  22-074  

Legal  Description:     T     8N     ;R  6W     ;Sec.     36     ,  NW1/4  SE1/4  1/4 

County:     JEFFERSON   Mining  District:  BASIN  

Latitude:     N  46°  23'   52"         Longitude:     W  112°   17'  38"  

Primary  Drainage  Basin  and  Code:     Basin  Creek/ 10020006  

Secondary  Drainage  Basin:     Basin  Creek  

USGS  Quadrangle  map  name(s):     Three  Brothers  

Mine  Type/Commodities:  Hardrock/Gold  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Public  

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Deerlodge 
National  Forest.  


Relationship  to  other  mines/sites  in  the  area/district:  

Immediately  (80')  east  of  Buckeye  mine  site.  Appears  to  have  been 
worked  with  Buckeye  as  a  single  operation.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    7000'  ,  Slope  10° 

Aspect  South  

Land  use:     Mining  ,  Recreational  ,  Residential  ,  Urban 

Agricultural  X  ,  Other (Specify)  

Area  of  disturbed/unvegetated  lands?  Approx.   1  acres. 
Dimensions : 


Predominant  vegetation  types:     Fir,  grasses 


Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites) . 


MDSL  AMRB/PIONEER  4/9/93 


Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
hbho  w«n  hog  Printout^):     There  are  2  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (Also 
note  presence  of  radioactive  minerals)  The  site  is  underlain  by  quartz  monzonite 
in  Boulder  Batholith.  Site  lies  at  the  headwaters  of  Basin  Creek. 
Groundwater  is  shallow  (1  foot  deep).  


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue ;  Ganque 
is  quartz  with  galena,  sphalerite  and  pyrite.  No  other  information 
available .  


Mine  Operation? 

Shafts  -     Yes  ,  No  X  ,  # 

Adits  -      Yes  X  ,  No  ,  # 

Pits  -         Yes  ,  No  X  ,  # 

Placers  -  Yes  ,  No  X  ,  # 

Other  -      Yes       ,  No  X  ,  # 


Comment  

Comment  Collapsed 

Comment  

Comment  

Comment 


Mill  Operation? 
questions : 


Yes 


No  X 


If  yes   answer  the  next  three 


Period(s)   of  Operation:  N/A 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


11/03/1993 


V  "1  No.     Location  Depth        Yield  Static  Water  Level 


ivi:55788       07N  04W  06  B  105.0  5.0  6.00 

M:55789       07N  04W  06  B  165.0  4.0  4.00 


ENTERPRISE,  PA  NO.  22-074 
T08N,  R05W,  SECTIDN  36 
SCALE'     1'  =  1000' 


# 


• 


c 


II.   INFORMATION  COLLECTED  ON  SITE 
A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 


1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks . 

Source  types ;  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM) ;  garbage/refuse/ junk  dumps 
(DMP);  other  sources  (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution(aPProximate  %  sand,  siit,  &  day) :  

N/A  


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 

tailings    if    Observable  (based  on  texture  and  color)  :       N/ A  


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments)  I       N/ A 


Describe   condition  of   the   tailings    impoundment (  Note  condition  of  dams  or  structures, 

location  of  breaches)  i        N/ A  


Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  X  ,  No  ,  Number :   1       Identification:     In  WR-2, 

but  sampled  as  SW  because  adit  collapsed  and  had  to  collect  as  flowing 
Filled  shafts:  Yes  ,  No  X  ,  Number:   Identification:  


Seeps/Springs:  Yes  ,  No  X  ,  Number:   Identification: 


Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  38 

Distance  to  nearest  well  used  for  drinking?     2  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),   SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  X     ,  Possible  ,  Unlikely  . 

Uncontained  sources  with  elevated  metal  values  and  shallow  groundwater 


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  02. 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s) ;     Basin  Creek  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s) : 


Other  surface  water:     Yes  X     ,  No  ,     Name(s) /Description:     An  un- 
named tributary  enters  Basin  Creek  just  above  site;  pH  is  8.41,  flow 
is  1.3  cf s  .  


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s): 

Waste  rock  is  in  floodplain.  

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)  (cfs)?  4.2  during  investigation 
High  Flow:     40  cfs       ,  Average  Flow:     4  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 
0  feet  between  surface  water  and  dump.  


Surface  water  draining  onto  or  through  waste  sources:     Yes  ,  No  X 

Describe : 


Surface   water   use   within    15   miles   downstream?       (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TSE  habitat?) 

Irrigation,  wetland,   fishery,  agriculture  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X  , 
No  ,   Distance  downstream   (ft)?   12  mi       Describe/explaintnote  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  l_  

Basin  Creek  turbid  until  Boulder  River;  spring  runoff  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     2  to  3  acres  


Wetlands  present:  Yes  X  ,  No  ,  Describe:     Grasses,  hydric  soil,  no 

cattails  

Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe:  


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  X  ;  30-100  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     2  miles  

For  each  source  (table  next  page) : 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No  X 

Describe :  

Population  within  1  mile:   1-10  ;  10-30  ;  30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  Off 

road  vehicle  tracks  (bikes)  

Accessibility  -    Fences,  warning  signs,  closed  roads?  Unrestricted; 
one  "No  Trespassing"  sign  

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes       ,  No  X  ,  Comment 


Primary  Drainage  ;   Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations 


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number  , 

types  and  locations:  

Unstable  waste  piles,    impoundments,    undercut  banks:    Yes  ,    No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain 
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XRF  ANALYSIS  RESULTS 

ENTERPRISE 
PA  NO.  22-074 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


ENTERPRISE 
PA  NO.  22-074 
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€ 


e 


1    AIMSS  SCORESHEET  jj 


SITE  NAME: 

ENTERPRISE 

LINE 

PA  NUMBER: 

22-074 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

332.270 

6 

WELLS  - 1  Ml.  x  2.5 

5.0 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

36 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

41.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

5449228 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW- LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

700 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

337.238 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

63 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

81 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

19121395 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

15 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26Ax26B 

75 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

75 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

3.320 

29 

POPULATION -4  MILES 

10 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

20 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

4980 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

10 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

50 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

100 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

3.272 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

0 

41 

TARGETS 

NEAREST  RESIDENCE 

0 

42 

RECREATIONAL  USE 

2 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

2 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

654 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

245.76 

LINE 

SITE  NAME: 
PA  NUMBER: 

ENTERPRISE 
22-074 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

10 

2 

OPEN  SHAFTS 

100  EA. 

C( 

3 

OPEN  ADITS 

50  EA. 

0 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

0 

5 

HAZ.  STRUCTURES 

40  EA. 

0 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2-7 

0 

9 

POPULATION  -  1  MILE 

0 

10 

TARGETS 

NEAREST  RESIDENCE 

0 

1 1 

RECREATIONAL  USE 

2 

12 

TARGETS  SCORE 

SUM  LINES  9-11 

2 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

0.00 

( 


SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name;     JACK  CREEK  TAILINGS   PA# :  22-296 

Date:     July  6,   1993   Time:  1700-2000 

Field  Team  Leader:     Bullock/  Pioneer  

Sampling  Personnel:     Belanqer,  Pioneer  

Clark/  Pioneer  


Visitors:  None 


Weather/Seasonality  Observations :  Partly  cloudy;  warm;  calm;  cool/ 
wet  spring  and  summer.  


Photographic  Log  (Piim  Ron  and  photo  no. -a/video  Tape  Number) :  #15:  TP~1B/  facing 
south;  #16:  TP-1A/  facing  northwest;  #17:  SW-2  sample  location/ 
facing  northwest;  #18:  Tailings  pond/  facing  northwest;  #19:  TP-1C/ 
facing  west;  #20:  TP-ID,  facing  east;  #21:  SW-1  sample  location/ 
facing  northwest;   #22:  WR-1,   facing  south.     No  video  was  taken. 


General    Comments /Observations     (not  covered  specifically  in  attached  Inventory  Forms) 

Access  to  site  was  by  truck.  


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives :  Remove 
tailings  from  active  stream  channel.  Amend  and  revegetate 
tailings.     Stabilize  stream  channel;  may  reguire  study.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s);     JACK  CREEK  TAILINGS   PA# :  22-296  

Legal  Description:     T     7N     ;R  6W     ;Sec.     14     ,SW  1/4  NE1/4  1/4 

County;     JEFFERSON   Mining  District;  BASIN  

Latitude;     N  46°  21'   42"        Longitude;     W  112°   18'  27"  

Primary  Drainage  Basin  and  Code;     Basin  Creek/10020006  

Secondary  Drainage  Basin;     Jack  Creek  

USGS  Quadrangle  map  name(s) ;  Basin  

Mine  Type/Commodities;  Tailings  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status;  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  David  Rodems , 
Box  69,  Jefferson  City,  MT  59638.  (406)  933-8566;  Arto  W. 
Swingle,  Trustee,  7  Collamer  Circle,  Shelburne,  VT  05482.  (802) 
985-2167;  Rafael  and  Victoria  Salmon,  236  La  Alameda,  San  Pedro,  CA 
90731;  Forrest  Klies,  c/o  Leon  and  Bonnie  Dolence,  2188  North  Crow 
Road,  Ronan,  MT  59864.  (406)  676-5043;  Anthony  Walsher,  Box  147, 
Park  River,  ND  58270.  (701)  284-7481;  Forrest  Klies,  c/o  Laurence 
and  Lucille  Young,  1522  Hillcrest  Drive,  Poison,  MT  59860-7207. 
(406)  883-2028;  John  Fenske,  PSC  #1  Box  321,  Lackland  AFB,  TX 
78236-5001.      (208)   921-2680;  Deerlodge  National  Forest.  

Relationship  to  other  mines/sites  in  the  area/district;  Source 
of  tailings  was  not  determined.  

Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features;     Elevation    6500'  ,  Slope  0°-10o 

Aspect  Southwest  

Land  use;     Mining  ,  Recreational  X  ,  Residential  ,  Urban 

Agricultural  ,  Other ( Specify)  

Area  of  disturbed/unvegetated  lands?     3.5  acres. 

Dimensions       1,200  feet  x  130  feet  


Predominant  vegetation  types ;     Lodqepole  pine  

Access;     roads  -     good  ,poor  X  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites) . 
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
memo  weii  Log  printout(B):     There  is  1  well  log  within  a  1  mile  radius.  


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  <aiso 
note  presence  of  radioactive  minerals)  Site  lies  in  drainage  of  the  perennial 
Jack  Creek,  which  flows  into  Basin  Creek.  


Mining/milling   history,    ore   type/tenor,    host   rock,    gangue :  No 

information  available.   


Mine  Operation? 


Shafts  - 

Yes  , 

No 

X  , 

# 

Comment 

Adits  - 

Yes 

No" 

X  , 

# 

/ 

Comment 

Pits  - 

Yes  , 

No" 

X  , 

# 

/ 

Comment 

Placers  - 

Yes  , 

No" 

X  , 

# 

/ 

Comment 

Other  - 

Yes  , 

No" 

X  , 

# 

/ 

Comment 

Mill   Operation?      Yes  X    ,   No  .      If  yes   answer  the  next  three 

questions : 

Period(s)   of  Operation:  Unknown  


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed;  Unknown  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

Unknown  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


11/03/1993 


|  No.     Location  Depth        Yield  Static  Water  Level 

3807       07N  06W  22  175.0  15.0  20.00 


(Q 


II.   INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP);  other  sources  (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  &  day) :  

90%  medium  to  coarse  sand,   10%  fines  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings  if  observable  (based  on  texture  and  color)  :  Depth  ranges  from  1  foot  to 
6.5  feet,  with  an  average  depth  of  3.5  feet.  


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments)  t  MOStly 

wet    


Describe  condition  of  the  tailings  impoundment (  Note  condition  of  dams  or  structures, 
location  of  breaches)  :     Impoundment  has  been  breached.  


Comments  on  potential  for  mitigation:  Isolate  tailings  from  stream 
amend,  and  reveqetate.  
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification:  


Filled  shafts:  Yes  ,  No  X  ,  Number:   Identification: 


Seeps/Springs:  Yes  ,  No  X  ,  Number:   Identification: 


Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs :  9  

Distance  to  nearest  well  used  for  drinking?    Approx.   3  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells  (RW) ;  Monitoring  wells  (MW) ;  Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  X     ,  Unlikely  . 

Contaminate  tailings  are  in  contact  with  shallow  alluvial  aquifer.  ( 


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps . 

Flowing  streams:     Yes  X     ,  No  ,  Name ( s ) :     Jack  Creek  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s) 


Other  surface  water:     Yes  ,  No_X_,     Name ( s ) /Description: 


Waste  materials  within  any  floodplain:     Yes  X     ,  No  Source  ID(s) 

Jack  Creek  runs  through  and  alongside  Jack  Creek  Tailings.  

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)   (cfs)?  __ 

High  Flow:     40  cfs     ,  Average  Flow:     4  cfs  


Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

0  feet 


Surface  water  draining  onto  or  through  waste  sources:     Yes  X     ,  No 


Describe:     Jack  Creek  runs  through  and  alongside  Jack  Creek  Tailings 


Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TSS  habitat?) 

Wetlands ,   irrigation   fishery/  stock  watering  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X 


No  ,    Distance  downstream    (ft)?   >1000        Describe/explain  (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

Tailings  eroded  from  creek;  tailings  present  in  the  sediments.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?    Approx.  0.25  acre  in  drainage 
below  tailings;   7  acres  in  tailings  area  if  tailings  were  consolidated 

Wetlands  present:  Yes  X  ,  No  ,  Describe:     Some  wetlands  now  starting 

at  head  of  tailings  

Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe:  


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  X  ;   30-100  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments    Primarily  recreational  cabins  

Nearest  residence(ft  or  miles)?     0.5  mile  

For  each  source  (table  next  page) : 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low 


none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No  X_ 

Describe :  

Population  within  1  mile:   1-10  X  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  3,000-10,000  ;    10,000  or  greater  

Comments     Recreational  cabins  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  

Motorcycle  tracks  

Accessibility  -     Fences,  warning  signs,  closed  roads?  Unrestricted 
Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  ,  No  X  ,  Comment  


Primary  Drainage  X  ;  Secondary  Drainage  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations:  


Hazardous  structures:  Yes_  ,  No  X  ,  Number  ,  types  and  locations :_ 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes   X   ,   No  ,] 

Number  ,  types  and  locations:  Tailings  are  actively  eroded  by  Jack 
Creek. 


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain: 


MDSL  AMRB/PIONEER  4/9/93 


Bibliography 

MBMG,  Sampling  and  Analysis  Plan  and  Analytical  Data  for  Jack  Creek 
Tailings,  Provided  by  Ted  Duaime,  Date  Unknown. 

MBMG,  Well  Log  Database,  September  8,  1993. 

MDFWP,  Montana  Rivers  Information  System  Rivers  Report,  Version 
2.0,  Prepared  by  Montana  Natural  Resource  Information  System, 
December  1989. 

MDSL/AMRB  Files,  Abandoned  Mine  Reclamation  Inventory  Field  Form 
for  Jack  Creek  Tailings,  Prepared  by  Northern  Engineering  and 
Testing,  July  27,  1988. 

USGS,  Topographic  Map,  Basin,  Montana,  7  1/2  minute  Quadrangle, 
1985. 


MDSL  AMRB/PIONEER  4/9/93 


r 


LABORATORY  ANALYTICAL  DATA 

JACK  CREEK  TAILINGS 
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XRF  ANALYSIS  RESULTS 


JACK  CREEK  TAILINGS 
PA  NO.  22-296 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


JACK  CREEK  TAILINGS 
PA  NO.  22-296 


MDSL  AMRB/PIONEER  4/9/93 


c 


1    AIMSS  SCORESHEET 


SITE  NAME: 

JACK  CREEK  TAILINGS 

LINE 

PA  NUMBER: 

22-296 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

9.226 

6 

WELLS  -  1  Ml.  x  2.5 

2.5 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

8 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

10.5 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

38749 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

0 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

50 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13Ax  13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

450 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

9.555 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

1 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

19 

24 

SURFACE  WATER  SCORE 

LINES  14  x  15x23 

81695 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

10 

26C 

POTENTIAL  TO  RELEASE 

LINES  26AX26B 

100 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

100 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.275 

29 

POPULATION -4  MILES 

10 

30 

NEAREST  RESIDENCE 

5 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

25 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

688 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

10 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

200 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

250 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.266 

40 

DIRECT  CONTACT 

POPULATION  - 1  MILE 

1 

41 

TARGETS 

NEAREST  RESIDENCE 

5 

42 

RECREATIONAL  USE 

5 

43 

TARGETS  SCORE 

SUM  LINES  40  -  42 

11 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

732 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

1.22 

LINE 

CITE  KIAIICi 

SITE  NAME: 
PA  NUMBER: 

JACK  CREEK  TAILINGS 
22-296 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

20 

2 

OPEN  SHAFTS 

100  EA. 

3 

OPEN  ADITS 

50  EA. 

0 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

0 

5 

HAZ.  STRUCTURES 

40  EA. 

0 

6 

EXPLOSIVES 

0 

7 

ii*7    ti  ATrni  ai  o 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2  -  7 

0 

9 

POPULATION  -  1  MILE 

1 

10 

TARGETS 

NEAREST  RESIDENCE 

5 

11 

RECREATIONAL  USE 

5 

I  AKbt  I  o  OUUKt 

CI  IM  1  IMCQ  Q     H  H 

oum  LiiNto  y  -  n 

1  1 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

0.00 

SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 

HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name :     MARGUERITE   PA#:  22-301 

Date;     July  9,   1993   Time:  0910  

Field  Team  Leader:     Babits/  Pioneer  

Sampling  Personnel:     Pierson,  TD&H 


Lasher,  Pioneer 
Visitors:  None   


Weather/Seasonality  Observations :  Warm  (60°F);  partly  cloudy;  no 
breeze;  cool,  wet  spring.  


Photographic    Log     (Film  Roll  and  Photo  No. -a/Video  Tape  Number):        #21:     WR- 1 ;  #22: 

Collapsed  adit  with  standing  water;  #23:  WR-2.  


Video  Tape  No.  1 


General  Comments /Observations   (not  covered  specifically  in  attached  inventory  Forms) : 

N/A  ■   * 


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Dumps  that 
have  not  been  revegetated,  could  be  recontoured  and  seeded.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name ( s )  :     MARGUERITE   PA#:  22-301  

Legal  Description:     T       6N     ;R  5W     ;Sec.     6     ,  NE1/4  NW1/4  1/4 

County:     JEFFERSON   Mining  District:  BASIN  

Latitude:     N  46°  18'   30"        Longitude:     W  112°  16'  28"  

Primary  Drainage  Basin  and  Code:     Basin  Creek/10020006  

Secondary  Drainage  Basin:     Lily-of -the-West  Gulch  

USGS  Quadrangle  map  name(s) :  Basin  

Mine  Type/Commodities:     Hardrock/Gold,  Silver  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Laura  Robin, 
209  North  3rd,  Bozeman,  MT    59715;  Deerlodqe  National  Forest.  

Relationship  to  other  mines/sites  in  the  area/district:  Unknown 


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?     No  known  permit;  part  of  WR-2  has 
been  used  to  backfill  shaft  #2.  


General  site  features:     Elevation    6500'  ,  Slope  5° 

Aspect     East  and  West  

Land  use:     Mining  ,  Recreational  X  ,  Residential  ,  Urban 

Agricultural  X  ,  Other (Specify)  

Area  of  disturbed/unvegetated  lands?     <  1  acres. 

Dimensions: 


Predominant  vegetation  types:     Fir,  grasses 


Access:     roads  -    good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites) . 
Seasonal  Forest  Service  restrictions  on  roads  in  area.  


MDSL  AMRB/PIONEER  4/9/93 


Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmo  waii  Log  printout(B):     There  is  1  well  log  within  a  1  mile  radius.  


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (ais© 
note  presence  of  radioactive  minerals) .  Site  is  underlain  by  narrow  quartz  vein; 
cretaceous  and  tertiary  volcanic  rocks  and  granitic  rocks  of  the 
Boulder  Batholith.  The  site  lies  in  headwater  area  of  Lily-of-the- 
West  Gulch  well  above  the  drainage.  Lily-of -the-West  flows  south 
away  from  the  site  to  confluence  with  Basin  Creek  1  1/2  mile  away. 


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Periods 
of  operation  is  unknown.  Production  from  1914  to  1942  was  38  oz. 
Au  and  960  oz.  Ag.     Iron  pyrite  is  mineral  and  gangue  is  quartz. 


Mine  Operation? 
Shafts  - 


Adits  - 
Pits  - 
Placers 
Other  - 


Yes 

X 

r 

No 

/ 

# 

3 

/ 

Comment 

Yes 

X 

i 

No 

/ 

# 

1 

/ 

Comment 

Yes" 

i 

No 

X 

/ 

# 

/ 

Comment 

Yes" 

i 

No 

X 

.  i 

# 

/ 

Comment 

Yes 

i 

No" 

X 

# 

/ 

Comment 

material;  collapsed 


Mill  Operation?  Yes 
questions : 


No  X 


If  yes   answer  the  next  three 


Period(s)  of  Operation 


N/A 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN*  leach  (vat,  heap),  floatation,  smelting? 

N/A  
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Montana  Bureau  of  Mines  and  Geology  11/03/1993 
Water  Well  Log  Data 

jj^ll  No.     Location  Depth        Yield  Static  Water  Level 

M:53420       06N  05W  07  DCB  25.0  30.0  10.00 


( 


MARGUERITE,  PA  NO.  22-301 

T06N,  R05V,  SECTION  06 
SCALE:     1'  =  1000' 


L 


C 


u 


II.   INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM) ;  garbage/refuse/ junk  dumps 
(DMP);  other  sources   (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  silt,  fc  clay)  : 
N/A  '  „^____ 


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings    if   observable  (based  on  texture  and  color)  I  N/A 


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments)  5       N/ A 


Describe   condition  of   the   tailings    impoundment (  Note  condition  of  dams  or  structures, 

location  of  breaches)  I  N/A  


Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification:  


Filled  shafts:  Yes  ,  No_X_,  Number:   Identification: 


Seeps/Springs:  Yes  ,  No  X  ,  Number:   Identification: 


Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  29 

Distance  to  nearest  well  used  for  drinking?     3  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells  (RW);  Monitoring  wells  (MW) ;  Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  ,  Unlikely  X 

Uncontained  sources,  but  no  shallow  water.  


Other  observations /notes :__N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 


(C 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  ,  No  X  ,  Name(s):  ___ 


Dry  streambeds:     Yes  ,  No  X  ,  Name(s): 


Other  surface  water:     Yes  ,  No  X  ,     Name(s) /Description: 


Waste  materials  within  any  floodplain:     Yes  ,  No  X      Source  ID(s) : 

Approximate  Flood  frequency?  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?  N/A  


Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

N/A  


Surface  water  draining  onto  or  through  waste  sources:     Yes  ,  No  X  , 

Describe:  N/A  


Surface   water   use   within    15    miles    downstream?       (Drinking  water  supply.  Irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&E  habitat?), 

N/A 


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  , 

No  X      ,    Distance  downstream   (ft)?   Describe/explain  (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

N/A  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  N/A  


Wetlands  present:  Yes  ,  No  X  ,  Describe: 


Carbonate  rocks/soils:     Yes  ,  No_X_,  Describe: 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  X  ; 

100-300  ;   300-1,000  ;   1,000-3,000  ;   3,000-10,000  ;   10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     2  miles  - 

For  each  source  (table  next  page) : 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high         moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within   200    feet   of    sources:    Yes  ,    No   X  , 

Describe : 


Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  ; 

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  Tire 

tracks 


Accessibility  -    Fences,  warning  signs,  closed  roads?  Unrestricted 


Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  X  ,  No  ,  Comment  Adit 


Primary  Drainage  X  ;  Secondary  Drainage  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  X  ,  No  ,  Number  1     ,  types  and  locations:  

At  WR-2   


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations: 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes  ,   No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain: 


MDSL  AMRB/PIONEER  4/9/93 


Bibliography 

MBMG,  Mines  and  Mineral  Deposits  (Except  Fuels),  Jefferson  County, 
Montana,  Bulletin  16,  Written  by  R.N.  Roby,  W.C.  Ackerman, 
F.B.  Fulkerson,  and  F.A.  Crowley,  June  1960. 

MBMG,  Well  Log  Database,  September  8,  1993. 

MDFWP,  Montana  Rivers  Information  System  Rivers  Report,  Version 
2.0,  Prepared  by  Montana  Natural  Resource  Information  System, 
December  1989. 

MDSL/AMRB  Files,  Abandoned  Mine  Reclamation  Inventory  Field  Form 
for  Marguerite,  Prepared  by  Northern  Engineering  and  Testing, 
July  25,  1988. 

USGS,  Topographic  Map,  Basin,  Montana,  7  1/2  minute  Quadrangle, 
1985. 


MDSL  AMRB/PIONEER  4/9/93 


c 


( 


LABORATORY  ANALYTICAL  DATA 


MARGUERITE 
PA  NO.  22-301 


MDSL  AMRB/PIONEER  4/9/93 


(C 


r 


is 


z    z  I 


i8  *a> 
a 


s 


8  § 


Ztf) 

Lu  00  o> 

1121 

cvj  <  uj  lij 

0C  uj  |_ 

SCLZ 
"Dot 

sg|s 

Pec  o  i— 

ijil 

x  >  2 
m  z 
cc  - 
2 
< 


a 


5S 


oS 
a 


-5 

CO  CO 


3  -> 

CO  CO 


3  § 


a 


3% 

a 


Q 

e  9 


e  i- 


ii  8 


c 


XRF  ANALYSIS  RESULTS 


MARGUERITE 
PA  NO.  22-301 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


MARQUERITE 
PA  NO.  22-301 
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SITE  NAME: 

MARGUERITE 

LINE 

PA  NUMBER: 

22-301 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

10 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

200 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

200 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.142 

6 

WELLS  -  1  Ml.  x  2.5 

2.5 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

28 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES6  +  7  +  8 

30.5 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

866 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

0 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

0 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

0 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

0 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.155 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

0 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

0 

21 

IRRIGATION/STOCK 

0 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

1 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

0 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26A  x  26B 

50 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

50 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.005 

29 

POPULATION -4  MILES 

30 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

40 

35 

AIR  PATHWAY  SCORE 

LINES  27x28x34 

10 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37A  x  37B 

100 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

150 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.005 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

0 

41 

TARGETS 

NEAREST  RESIDENCE 

0 

42 

RECREATIONAL  USE 

2 

43 

TARGETS  SCORE 

SUM  LINES  40  -  42 

2 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

2 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

0.01 

SITE  NAME: 

MARGUERITE 

LINE 

PA  NUMBER: 

22-301 

NO. 

eiTC  CACCTV 

SITE  SAFETY 

1 

THREAT 

ACCESSIBILITY 

20. 

2 

OPEN  SHAFTS 

1 00  EA. 

( 

3 

nr~M  ahitp 

OPEN  ADITS 

50  EA. 

50 

4 

■  |  ATA  n  fN  o 

HAZARDS 

UNSTAB.  HIWALLS  /  PITS 

75  EA. 

0 

5 

HAZ.  STRUCTURES 

40  EA. 

0 

6 

EXPLOSIVES 

0 

7 

1  j  A  "7    II  ATrni  Al  o 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2-7 

50 

9 

POPULATION  -  1  MILE 

0 

10 

TARGETS 

NEAREST  RESIDENCE 

0 

i  i 

nc/^nr  ati^mai    1  1 0  r~ 

RECREATIONAL  USE 

2 

19 

TARGFTS  SPORF 

SUM  1  INFS  9-11 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

2.00 

0 


t 1 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 

HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 


Mine/Site  Name;     MANTLE  EAST   PA# :  22-032 


Date;     July  1 ,    1993   Time;  1730 

Field  Team  Leader;     Babits/  Pioneer  

Sampling  Personnel;     Lasher/  Pioneer  

Pierson,  TD&H  


Visitors:  None 


Weather/Seasonality  Observations :  Cool  (50°F);  rainy;  slight 
breeze;  cool/  wet  spring  and  summer.  


Photographic  Log  (Film  Ron  ana  photo  no. -a/video  Tape  Number) :  #13;  WR- 1  bottom; 
#14:  WR-3  top;  #15;  Shaft  at  WR-4;  #16;  Mantle  on  Cataract  Creek 
Road.       Video  Tape  No.  3  


General  Comments /Observations  (not  covered  specifically  in  attached  inventory  Forms) : 
Mantle  East  is  two  sites;  one  is  on  west  side  of  Cataract  Creek 
Road/  and  the  other  is  accessed  up  Big  Limber  Gulch.  


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:     Site  #2  is 
beginning  to  revegetate  itself.     Site  #1  is  in  Cataract  Creek; 
although  the  metals  are  not  significantly  elevated/  the  site  could 
by  bermed  out  of  the  creek.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name ( s  )  ;     MANTLE  EAST   PA#:  22-032  

Legal  Description:     T     6N     ;R  5W     ;Sec.       9     ,  SE1/4  NW1/4  1/4 

County:     JEFFERSON   Mining  District:  CATARACT  

Latitude:     N  46°   17'   26"         Longitude:     W  112°  14'  21"  

Primary  Drainage  Basin  and  Code:     Boulder  River/10020006  

Secondary  Drainage  Basin:     Cataract  Creek  

USGS  Quadrangle  map  name(s):     Mount  Thompson  

Mine  Type/Commodities:  Hardrock/Gold  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private  

Owner,  Agent,   or  Contact  (include  address  and  phone  when  available)  :     George  H.  

Sullivan,  Box  593,  Eric,  CO     80516.      (303)  828-3056.  

Relationship  to  other  mines/sites  in  the  area/district:  Many 
mines  in  area,  but  no  relationship  to  this  site.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  Site  #2  has  leveled  dumps  and  an 
adit  with  a  culvert  closure. 


General  site  features:    Elevation    5600'   ,  Slope  10° (#1) ,  20° (#2) , 
Aspect    West  facing  slope  adjacent  to  Cataract  Creek  (#2);  East 
facing  slope  adjacent  to  Cataract  Creek  (#1).  

Land  use:     Mining  ,  Recreational  ,  Residential  ,  Urban  , 

Agricultural  ,  Other (Specify)  Private  

Area  of  disturbed/unvegetated  lands?     1  acres. 

Dimensions: 


Predominant  vegetation  types:     Aspen,   fir,  grasses 


Access:     roads  -     good  ,poor  ,4wd  X  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites)  Good 
to  site  #1,  then  must  cross  Cataract  Crk.   (no  road)  by  wading; 
good  to  site  #2  until  cable  gate,  then  walk.  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmq  weii  Log  Printout(s)i     There  are  9  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (aibo 
note  presence  of  radioactive  minerals)  Site  is  underlain  by  cretaceous  and 
tertiary  volcanic  rocks  and  granitic  rocks  of  the  Boulder 
Batholith.  Cataract  Creek  divides  Site  #1  (west  side)  and  Site  #2 
(east  side)  and  Big  Limber  Gulch  is  south  of  Site  #2.  Big  Limber 
flows  into  Cataract  Creek  1/4  mile  below  the  sites.  Cataract  Creek 
flows  southwest  into  Boulder  River  approx.   1  mile  below  the  site. 


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Mine 
operated    from    1921    to    1950;    mill    operation    unknown.  Boulder 
Batholith  is  host  rock  of  vein  deposits  of  guartz  gangue  with  iron 
pyrite  and  galena.  


,  Comment  

,  Comment  1  adit  at  Site  #2  with 
culvert  closure;   1  adit 
collapsed  at  Site  #1 

,  Comment  

,  Comment  

,  Comment  


Mill   Operation?      Yes  X    ,   No  .      If  yes   answer  the  next  three 

questions : 

Period(s)  of  Operation:     Literature  does  not  give  dates.  


Mine  Operation? 


Shafts  - 

Yes  , 

No 

X 

/ 

# 

Adits  - 

Yes  X  , 

No" 

/ 

# 

Pits  - 

Yes  , 

No 

X 

/ 

# 

Placers  - 

Yes 

No~ 

X 

# 

Other  - 

Yes 

No" 

X 

# 

Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  X  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  Unknown  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

Literature  states  a  water-powered  gravity  mill.  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


11/03/1993 


I    1  No.     Location  Depth        Yield  Static  Water  Level 


M:53421 

06N 

05W 

16 

160.0 

30.0 

60.00 

M:53424 

06N 

05W 

17 

28.0 

5.0 

20.00 

M:53422 

06N 

05W 

17 

25.0 

60.0 

15.00 

M:53425 

06N 

05W 

17 

45.0 

15.0 

8.00 

M:53423 

06N 

05W 

17 

110.0 

10.0 

20.00 

M-.53426 

06N 

05W 

17 

C 

30.0 

0.0 

4.00 

M:53428 

06N 

05W 

17 

CB 

123.0 

8.0 

30.00 

M:131806 

06N 

05W 

17 

CB 

31.0 

20.0 

16.00 

M:53427 

06N 

05W 

17 

CB 

0.0 

2.0 

15.00 

♦ 
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification:  


Filled  shafts:  Yes  ,  No  X  ,  Number:   Identification: 


Seeps/Springs:  Yes  ,  No  X  ,  Number:   Identification: 


Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  37 

Distance  to  nearest  well  used  for  drinking?     2  miles 


Sample  types:     Flowing  adits  (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  ,  Unlikely  X 

Uncontained  sources  with  low  metals  levels  and  adjacent  to  large  surface 
water  body.  


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 

( 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s) ;     Cataract  Creek  is  

immediately  adjacent  to  Site  #1.  

Dry  streambeds:     Yes  ,  No_X_,  Name(s) :  


Other  surface  water:     Yes  ,  No  X  ,     Name ( s ) /Description 


Waste  materials  within  any  fioodplain:     Yes  X     ,  No   Source  ID(s) : 

Waste  rock  at  Site  #1  is  in  Cataract  Creek.  

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?     50  during  investigation 
High  Flow:     260  cfs     ,  Average  Flow:     30  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

0  feet  between  Cataract  Creek  and  Site  #1. 


Surface  water  draining  onto  or  through  waste  sources:     Yes  ,  No  X 

Describe : 


Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TSE  habitat?) 

Wetland,   irrigation,  fishery  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  , 

No  X      ,    Distance  downstream   (ft)?      N/A  Describe/explain<uote  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  


Cataract  Creek  was  flowing  at  high  runoff  stage  during  this 
investigation .  
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D.      ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  None  


Wetlands  present:  Yes  ,  No  X  ,  Describe: 


Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe: 


E.      AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  X  ;   30-100  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     2  miles  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 

- 
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F.      DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No    X  , 

Describe: 


Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;  100-300  

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater 

Comments     None  ' 

Evidence  of  recreational  use  on  site:     Yes  ,  No  X  ,  Describe:  


Accessibility  -     Fences,  warning  signs,  closed  roads?     Site  #1  access 

by  fording  Cataract  Crk.   (no  bridge);  site  #2  access  by  walking,  

locked  gate.  


Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks 
Wilderness  Area  - 
T&E  Species  Habitat  - 
Bat  Habitat  - 


Primary  Drainage  ;   Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  ,  Low  X 

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations: 


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,   types  and  locations: 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes  ,   No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain: 


Yes  ,  No  X  ,  Comment 

Yes  ,  No  X  ,  Comment 

Yes  ,  No  X  ,  Comment 

Yes  ,  No  X  ,  Comment 
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XRF  ANALYSIS  RESULTS 

MANTLE  EAST 
PA  NO.  22-032 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


MANTLE  (EAST) 
PA  NO.  22-032 
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Paimss  scoresheet 


SITE  NAME: 

MANTLE  EAST 

LINE 

PA  NUMBER: 

22-032 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

1.027 

6 

WELLS  - 1  Ml.  x  2.5 

22.5 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

28 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

50.5 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

20745 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

0 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

400 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

1.141 

16 

DRINKING  WATER  POPN 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

18 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

8215 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26A  x  26B 

50 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

50 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.038 

29 

POPULATION -4  MILES 

10 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

0 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

10 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

19 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

0 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

5 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

25 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

25 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.034 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

0 

41 

TARGETS 

NEAREST  RESIDENCE 

0 

42 

RECREATIONAL  USE 

0 

43 

TARGETS  SCORE 

SUM  LINES  40  -  42 

0 

44 

DIRECT  CONTACT  SCORE 

LINES  38  x  39  x  43 

0 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

0.29 

LINE 

SITE  NAME: 
PA  NUMBER: 

MANTLE  EAST 
22-032 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

5 

2 

OPEN  SHAFTS 

100  EA. 

o 

3 

OPEN  ADITS 

50  EA. 

o 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

o 

5 

HAZ.  STRUCTURES 

40  EA. 

o 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2 -7 

0 

9 

POPULATION  -  1  MILE 

0 

10 

TARGETS 

NEAREST  RESIDENCE 

0 

11 

RECREATIONAL  USE 

0 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

0 

13 

SITE  SAFETY  SCORE 

(LINES  1  x  8x12)/ 1.000 

0.00 

( 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 

HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 


Mine/Site  Name :     CRYSTAL   PA#:  22-073 


Date:     July  7 ,   1993   Time:  0830 

Field  Team  Leader:     Babits,  Pioneer  • 


Sampling  Personnel:     Lasher,  Pioneer 

Pierson,  TD&H 


Visitors:  MSE 

MT  Tech 


Weather/Seasonality  Observations :  Cool  (40°F);  cloudy  and  rainy; 
slight  breeze;   cool,  wet  spring  and  summer.  


Photographic  Log  (mm  Ron  ana  photo  no. 's/video  Tape  Number) :  #8 , #9 :  WR- 1 ,  -2 ,  -3 ; 
#10:  Adit  discharge  entering  Uncle  Sam  Gulch;  #11:  Adit  and 
discharge;   #12:  WR-3.     Video  Tape  No.  3  


General    Comments /Observations    (not  covered  specifically  in  attached  Inventory  Forms)  I 

Site  is  having  settling  ponds  built  (est.  1994)  for  treatment  of 
acid  mine  drainage  under  Department  of  Energy  contract.  


Other  Hazardous  Materials/Substances  Present:  N/A 


General    Comments    on    Potential    Remedial    Alternatives:       May  be 

possible  to  reprocess  waste  rock  for  lead;  otherwise,  fill  in  pits. 
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.    Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name  ( s )  ;     CRYSTAL   PA#  ;  22-073  

Legal  Description:     T     7N     ;R  5W     ;Sec.     20     ,  NW1/4ALL1/4  1/4 

County:     JEFFERSON   Mining  District:     BASIN/ CATARACT  

Latitude:     N  46°  21'   01"         Longitude:     W  112°  15'  37"  

Primary  Drainage  Basin  and  Code:     Cataract  Creek/10020006  

Secondary  Drainage  Basin:     Uncle  Sam  Gulch  

USGS  Quadrangle  map  name(s) :  Basin  

Mine  Type/Commodities:  Hardrock/Gold,.  Silver,  Copper,  Lead,  Zinc 

Activity  Status:     Active  , Inactive/Exploration_X_, Abandoned  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Delbert  and 
Allan  Bullock,  Box  66,  Basin,  MT  59631.  (406)  225-3260;  Deerlodqe 
National  Forest .  


Relationship  to  other  mines/sites  in  the  area/district:  The 
Sparkling  Water  mine  is  adjacent  to  this  site.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    7800'  ,  Slope  Up  to  30°  , 

Aspect     South;  West,  WR-1,   -2,  and  -3  

Land  use:     Mining  ,  Recreational  X  ,  Residential  ,  Urban  , 

Agricultural  ,  Other (Specify)  

Area  of  disturbed/unvegetated  lands?     15  acres. 

Dimensions : 


Predominant  vegetation  types:     Fir,  grass 


Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites) . 
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmg  weii  Log  Printout^).     There  are  no  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  <aibo 
note  presence  of  radioactive  minerals) .  Site  is  at  headwaters  of  Uncle  Sam  Gulch, 
which  enters  Cataract  Creek  approx.  2.5  miles  from  site.  The  site 
is  underlain  by  Butte  quartz  monzonite.  


Mining/milling     history,     ore     type/tenor,     host     rock,  gangue: 

Estimated  mine  operation  was  from  1908  to  the  1960 's.  Production 
from  1900  to  1963  was  21,000  to  22,000  tons  of  ore  yielding  3,650 
oz.  Au,  338,300  oz .  Ag,  300  tons  Cu,  980  tons  Pb,  and  1,020  tons 
Zn.  Minerals  are  galena,  sphalerite,  chalcopyrite,  pyrite,  and 
arsenopyrite ♦  Gangue  is  quartz  in  altered  country  rock.  Vein 
mineralization  in  a  fault  zone  in  Butte  quartz  monzonite.  


,  Comment  

,  Comment  Open;   1  discharging 

,  Comment  Large  trenches  

,  Comment  

,  Comment  


Mill  Operation?     Yes  ,   No  X   .      If  yes   answer  the  next  three 

questions : 

Period(s)   of  Operation:  N/A  


Mine  Operation? 


Shafts  - 

Yes 

No  X  , 

# 

Adits  - 

Yes  X  , 

No  , 

# 

2 

Pits  - 

Yes  X  , 

No  , 

# 

3 

Placers  - 

Yes  , 

No  X  , 

# 

Other  - 

Yes  , 

No  X  , 

# 

Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  
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T07N,  R05V,  SECTION  19 
SCALE:    1'  =  1000' 


i 


II.   INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks . 

Source  types  t  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM) ;  garbage/refuse/ junk  dumps 
(DMP) ;  other  sources  (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  silt,  f>  clay)  • 
N/A  


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings    if  observable  (based  on  texture  and  color)  I  N/A 


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments)  :  N/A 


Describe   condition  of   the   tailings    impoundment (  Note  condition  of  dams  or  structures, 

location  of  breaches)  I        N/ A  


Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  oi^ 
topographic  map. 


Flowing  adits:  Yes  X  ,  No  ,  Number :   1       Identification:     Lower  adit 


Filled  shafts: 

Yes  , 

No_X_, 

Number : 

Identification: 

Seeps/Springs : 

Yes  X  , 

No  , 

Number :  1 

Identification:     At  base  of 

WR-3 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  3  


Distance  to  nearest  well  used  for  drinking?     2  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW);   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  X     ,  Possible  ,  Unlikely  . 

Uncontained  sources  with  elevated  metal  values.  Large  discharging  adit 
with  gpm  reported  by  MSE,   Inc.,  to  be  up  to  50  gpm.  


Other  observations /notes :_N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s) :     Uncle  Sam  Gulch  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s): 


Other  surface  water:     Yes  ,  No  X  ,     Name(s) /Description: 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s): 

Waste  rock  is  in  Uncle  Sam  Gulch. 


Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?     At  headwaters /   1  cfs;  at 

site,   7.5  cfs  

High  Flow:     50  cfs       ,  Average  Flow:     6  cfs  

■      -  ~  ---------  ^ 

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)?_ 

0  feet;  waste  rock  is  in  Uncle  Sam  Gulch.  


Surface  water  draining  onto  or  through  waste  sources:  Yes  X  ,  No 
Describe:     Discharge  from  adit  flows  through  waste  rock.  


Surface  water  use  within   15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TSE  habitat?) 

Wetland,   fishery,  irrigation  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X  , 
No  ,   Distance  downstream  (ft)?   13,150       Describe/explainwote  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

Uncle  Sam  Gulch  is  impacted  (iron-stained  and  dead  vegetation)  all  the 
way  until  its  confluence  with  Cataract  Creek.  No  mine  sites  appear  to 
impact  the  gulch  below  Crystal.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page.  ^ 

AMD  Characteristics : 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     1  acre  


Wetlands  present:  Yes  ,  No  X  ,  Describe: 


Carbonate  rocks/soils:     Yes  ,  No_X_,  Describe: 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  X  ;   30-100  ; 

100-300  ;   300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     2  miles  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 


Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No  X_ 

Describe :  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  ,  No  X  ,  Describe:  


Accessibility  -  Fences,  warning  signs,  closed  roads?  Unrestricted 
Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  


Bat  Habitat  -  Yes  X  ,  No  ,  Comment  Adits 


Primary  Drainage  X  ;  Secondary  Drainage  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  ,  Low  X 

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  X  ,  No  ,  Number  2     ,  types  and  locations 

Adits  at  WR-4 


Hazardous  structures:  Yes  X  ,  No  ,  Number  2     ,  types  and  locations :_ 

Loadout  and  tipple  

Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number  , 

types  and  locations:  


Unstable   waste   piles,    impoundments,    undercut  banks:    Yes  ,    No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain: 
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LABORATORY  ANALYTICAL  DATA 


PA 


CRYSTAL 
NO.  22-073 
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XRF  ANALYSIS  RESULTS 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


CRYSTAL 
PA  NO.  22-073 


MDSL  AMRB/PIONEER  4/9/93 


1    AIMSS  SCORESHEET  | 


QITP  MAMF- 
Ol  1  C  IMAIVlC. 

PDVQTAI  MIMD 

OK  To  I  AL  MINb 

1  IMP 

PA  Ml  IMDCD- 
rA  NUMDtK. 

22-073 

MO 
INvJ. 

f>nni  IMnWATPP  PATHWAY 
oKUUNUWM  1  CK  "H  1  nWMT 

•1 
1 

ORQPRVFn  RPI  PACP 

0 

Z 

PYrppnpwrPQ 

A 

u 

OA 

Jn 

ow     i  ikpi  lunnn 

UVV  -  LlrxCLIrlOoU 

rflMTAIMMPNIT 
OOIN  1  AllNlVICIN  1 

on 
20 

op 

OD 

np  Rpi  paqf 

OW  DPPTH 
ovv  utr  i  n 

on 

OO 

POTFNTIAI  TO  RFI  FASF 

1  INFS  ^A  y  1R 

L.I INL-O  Jn  A  OD 

4nn 

/I 
*+ 

i  ikpi  lunnn  qporp 

1  IMFQ  1+9  +  "3P 
L.IINCO   I    ■   &L   *  OO 

4nn 

o 

OW       WAQTP  rUAD 
OVV   -  VVAo  I  C  OrlAK. 

PAI  PI  II  ATFn  QPPRF 

/cpp  \A/ORKQI-IPPT\ 
(oPP  VVUKf\onCC  I  ) 

ft7Q  *3nQ 

of  y.ouy 

O 

\A/PI  1  Q     1  Ml    v  9  ^ 
VVtLLO  -  I  Ml.   X  Z.O 

n  n 

u.u 

7 

OW  TARRPTQ 
ovv  -   1  moc  1  o 

\A/PI  I  Q    1  TD  A  Ml 

VVCLLo  -   I    I  O  *r  IVII 

o 

O 

MPARFQT  WPI  I 
INCnr\Cu  I  VVCLL 

n 

U 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

3.0 

m 
I  u 

I  IMPQ  A  y  R  v  Q 
i_mnl_o  h  a  o  a  o 

m*^i7i 

I Ujj  I  1  1 

QIIRFAPF  WATFR  PATHWAY 
ounrH^L  vvH  i  cr\  r m  i  nvvM  i 

1 1 
i  i 

r\RCPR\/pn  RFI  PA<?P 

^nn 
ouu 

19 

QW  -  1  IKFI  IHOOD 

OVV  -  LIlXCLIlTJUU 

CAUCLUCINwCO 

mn 

I  uu 

I OA 

OP  RPI  PAQF 

PPMTAIMMFMT 
OOIN  1  MIINIVION  1 

9n 

1  OD 

DIQTANPF  TO  <?W 

LSIO  1  MINOC   1  O  ovv 

13C 

POTFNTIAI  TO  RFI  FAQF 

I  INFS  1?A  y  1^R 

L.IINLZO    I  On  A    1  OD 

4nn 

i  ikfi  lunnn  crnpp 

1  IMFQ  11  +  19  +  IT 

L.IINCO   I  I    •    I  £-  ~  IOO 

ftnn 

I  o 

ovv  -  vvno  1  C  UnnK. 

PAI  PI  II  ATPn  QPPRP 
UnLOULn  1  PU  oWKC 

iQPP  WORKQMPFT\ 
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Ur\  I  IN  r\l  1  NO  VVn  1  t_r\  r  Ur  IN 
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I  o 

1 A 
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IU 
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OVV  -  1  A\r\OC  1  O 

noncrx  T 
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zu 

RPPRPATIOM 

r\L_Or\E-M  1  IOIN 

c 
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91 

IRRIGATION/STOCK 
1  r\ I  \  1  OZ\  i  ioin/O  1  OOr\ 

o 

22 

TO,p  QpppipQ  HARITAT 
1  ol  lL  OrCwIuO  nnul  1  M  1 

o 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

31 

94 

9IIRFAPF  WATFR  QPflRF 

I  IMPQ  14  v  1^  v  9*5 

L.IINCO    It  A   IJ  A  4J 
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Ml  r\  rMinVVMT 

9*> 

nRCFD\/Fn  RPI  PACP 
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26A 
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UUIN  1  rAIINIVION  1 
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I  o 

26B 
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TAP  QPPPIPQ  WARITAT 
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u 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

10 

35 

AIR  PATHWAY  CPiiRF 

Ml r\  1  M  1  M  VVM  I  OUUrvL 

I  IMFQ  97  y  9ft  y  "\A 
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POPUI  ATION  -  1  MM  F 
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o 

41 

TARGETS 

Njp  ARpcT  RFSIDFNCF 

[  >J LrAlx O  I  r\L_OILJL-INV-/L_ 
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42 

DpropATIOMAI  IJQF 

o 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

0 

44 

DIRECT  CONTACT  SCORE 

LINES  38  x  39  x  43 

n 

VJ 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  /  100,000 

238.88 

LINE 

SITE  NAME: 
PA  NUMBER: 

CRYSTAL  MINE 
22-073 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

20* 

2 

OPEN  SHAFTS 

100  EA. 

4 

100^ 

3 

OPEN  ADITS 

50  EA. 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

0 

5 

HAZ.  STRUCTURES 

40  EA. 

80 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2- 7 

180 

9 

POPULATION  -  1  MILE 

0 

10 

TARGETS 

NEAREST  RESIDENCE 

0 

11 

RECREATIONAL  USE 

0 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

0 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1,000 

0.00 
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SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 


MDSL  AMRB/PIONEEE  4/9/93 


STATE  HEALTH  DEPT. 


WATER  QUALITY  BUREAU 


4 


HELENA,  MONTANA  59601 


STATE  HQMANA. 


.CQUNTJL 


LAT.-LONG. 
STATION  CODE 
.QALE-JS  AMP  LED 


462016N  U21545M 


07-07-77 


JE££ERSON  

7N     5W  20CC4 


TIME  SAMP  LEO     1445  M 
METHOD  SAMPLED  GRA&if? 
SAMPLE  SOURCE  STREAM 


SAMPLE  LOCATION 
ANALYSIS  NUMBER  .  77W1336 

_DRA I  NAG E_B AS  IM  041E_=B0ULDEA_R1 

1     1.0  CFS(E| 


WATER  USE 
AQUIFER  (S) 
.SAMPLE 


UNKNOWN 


oait 


•Y  -  "  WATER  FLOW  RATE 

FLdVi  MEASUREMENT  METHOD 
£ALTJLLUD£JQE_LANOLJSUR  FACE. 
TOTAL  WELL  DEPTH  BELOW  L$ 
-  $WL  ABOVE {+ I  OR  BELOW  LS 
SAMPLE  OPPTH  ftPtQW  SURFACE 


SAMPLING  $  ITEl  UNCLE  SAM  (jULCH 


MG/L 


MEQ/L 


MG/L 


CALCIUM  (CAI 

JiA£N£SJLUM_JiiGJL 


BICARBONATE (HC03 1 
 CARBQNATE._tCQ3JL 


/  v  SOOIUM  (NA) 
POTASSIUM  (Kt 
^  ^     1  RON  ( FEI 


CHLORIDE 
SULFATE 

_ELUQSIDE_ 


CCLI 
($041 


132. 


MANGANESE  (HNI 
ALUMINUM  (AL) 


PHOSPHATECP04 
N03+N02(T0T 


AS 
AS 


Pi 
N) 


MEQ/L 


2.748 


SUM  CAT  TONS           0.0  ~  • 

0T0 

SUM  ANIONS  '  I3?7o00 

"12.748 

LABORATORY  PH 

3.  70 

TOT  HARDNE SS ( MG/L-CAC03) 

FTFIO  WATFR  TF.MPFPATURE  (CI 

 TQT_  AL  KALI  NUY1WG/  L=rCACQ3j_ 

SUM-OISS.   IONS  MEAS • (MG/L  > 

LABORATORY  TURBIDITY  (JTU) 

.     LAB  CONO UC TI V I T  Y-UMHOS -25 C 

416*8 

SOOIUM  ADSORPTION  RATIO 

A  D  D  I  T  I 

0  N  A  L 

PARAMETERS 

SEDIMENT, TOT, SUSP  (MG/LK 

13.4 

ACIDITY, TOT   ( MG/L-CAC03 ) 

63. 

IRON.TR   (MG/I    AS  FE  1 

3.0 

ZINC,TR   (MG/L   AS  7N) 

17. 

MANGANESE  f  TR (MG/L  AS  HN) 

3.4 

LEAO,TR  (MG/L  AS  P8J 

'"  .08 

CADMIUM,  TR  (MG/L  AS  CO j 

.18 

SILVER,  TR  (MG/L  AS  AG) 

<  0.05 

ARSENIC* TR   (MG/L   AS  AS  1 

.23 

MERC  URY  »_TR_(  MG/I — AS_HGJ__ 

<_.0.0002__ 

COPPER, TR  (MG/L  AS  CU) 

3.1 

REMARKS t   BOULDER  BATHOLITH  0662  V"'  : 

v  c  v  Hf,   FXCFFRFO  HOLDING-TIME  :  

EXPLANATION:  MG/L=tf  ILLIGRAMS  PER  LITER     M£Q/L  =  KI L LI EQUI VI  LENTS  PER  LITER 
ALL  CONSTITUENTS  DI SSOLVED   ( DISS  1   EXCEPT  AS  NOTED.  TOT=TOTAL  SUSP=$USPENDED 
(M)=  MFASUREO(R) =R£PORTEO  (E)=ESTI MATEO  M=METEBS_TR=TQTAL RECOVERABLE  


SAMPLE  NO  05  ,»    SAMPLER       DP         HANDLING  2100       ANALYST       ME       LAB  ™BH 

CGMPL FTFO    10-04-17     COMPUTER  RUN   10/13/77  DAIA_CL975ZP_£0G_  Oa76_FUND_0662__ 

STND  DEV.    ICN  BALANCE     9.99  CA       MG      NA         K       CL     S04     HC03     C03  N03 

SEGMENT  MPDES  0.0     0.0     0.0     0.0     0.0100.0     0.0     0.0  O.C 

XALC._McQ/L=_J:NSUF-£ICI£NT__DATA  77W132 


E  HEALTH  DEPT. 


HATER   QUALITY  BUREAU 


HELENA*    MONTANA  59620 


STATE 
LAT* -LONG • 
STATION  CODE 
DATE  SAMPLED 
TIKE  SAMPLED 
THOD  SAMPLED 
> AMPLE  SOURCE 
MATER  USE 
r  AQUIFERfSl 
?  SAMPLED  BY 


MONTANA 
462047M 

06-23-86 

GRAB 
STREAM 
STOCK 

DSC 


COUNTY 

1121536M  SAMPLE  LOCATION 

ANALYSIS  NUMBER 
DRAINAGE  BASIN 
MATER  FLOM  RATE 
FLOW  MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TOTAL  HELL  DEPTH  BELOW  LS 
SML  ABOVE!        OR   BEL  OH  LS 
SAMPLE  DEPTH  BELOM  SURFACE 


OTN  05U  20BCA 
86H1S66 

041E  —BOULDER  R, 


SAMPLING  SITE: 


UNCLE  SAM  GULCH  BELOM  CRYSTAL  KIKS 


MG/L 


MEQ/L 


CALCIUM  CCA} 
IGNESXUH  CMG1 
SODIUM  f MA » 
JTASSIUM  CK> 


SUM  CATIONS 


0.0 


0.000 


BICARBONATE! HC03I 
CARBONATE  €C03| 

chlor tbe->:  tctii 

SULFATE  1S041 
FLUORIDE  IF* 
PHQSPHATEIPU4   AS  Pi 
N03+N02   f TOT   AS  N| 


SUM  ANIONS 


MG/L 


0,0 


MEQ/L 


0*000 


LABORATORY  PH 
£ ELD  HATER  TEMPERATURE  fCJ 
SUM-DISS*  IONS  HEAS*  f  MG/L I 
_A 8  CONDUCTIVITY— UHH05— 2 5C 


TOT  HARDMESSf MG/L— CAC03} 
TOT  ALKALINITY! NG/L-CAC03) 
LABORATORY  TURBIDITY  I NTUI 
SODIUM  ADSORPTION  RATIO 


A  D  D  I  T  I  O  H  A  L 
ARSENICaTR  f MG/L  AS  AS)?  *36y 
COPPER  ,TR  C  MG/L  AS  CU|  '  2,3  2// 

IRON9TR   f MG/L  AS  FE1  4.66* 


P  A  R  A  H  E  T   E  R  S 

CADMIUM*'  TR   f  H G/L  AS  CO) 

ZINC.TR   f MG/L  AS  ZN) 

MANGANESE9TRIMG/L  AS  MN) 


.10^ 


9.38 
1*86 


:  -  i 

£H  ARKSS  f  AMR' 

3TES  t   M6 /L*NILLI  GR  A  MS  s  PER'  LITER     MEQ/L=M ILLIEQUI VALENTS/L  UG/L=MICR0GRAMS/L 
LL  CONSTITUENTS  DISSOLVED  f DISS  1    EXCEPT  AS  NOTED*  TOT=*TOTAL  SUSP=SUSP£MDED 
"j^TOTAL  RECOVERABLE   f  M )^ MEASURED  €R  l=REPORTED  f  El=£STI MATED  M=HET£RS 

AMPLE  NO—  SAMPLER— BAH     HANDLING— 11  ANALYST-LAB     LAB-  SCAN-NO 

3WPLETED-06/30/86      COMPUTER  RUN-07/28/86      DAT A— 0684/PGB— 0984     FUND— 5501 
TND  DEV*   ION  BALANCE^  CA       MG       NA  K       Ct     SU4  '  HC03 CD3     MD3  * 

PDES-:  O.O     0*0     O.O     O.O     0*0     0*0     O.O     o.o  o.o 

ALC.    MEQ/L=  SC   N/A,    NO  CALC.  66M1S66 


/ 


STATE  HEALTH  DEPT. 


WATER  QUALITY  BUREAU 


HELENA,  MONTANA  59601 


STALE  MONTANA. 


LAT.-LONG. 
STATION  CODE 
.DATE  SAMPLED. 


462054N  1121526W 
07-07-77 


TIME  SAMPLED 
METHOD  SAMPLE0 
SAHPJLE  SOURCE. 


1345 

GRA&i 


WATER  USE 
AQUIFERCSI 
SAMPLED  BY 


UNUSED 
WQ6H 


If 


 L—  C  0UNIY_  JE FLEERS  ON  W. 

SAMPLE  LOCATION      7N  5W20BAC 
ANALYSIS  NUMBER  77W1333 
_HBA1NAGE_BASIN_Q4]LE_=.BQULDER_B . 
WATER  FLOW  RATE  5*0  GPM(E) 


FLOW  MEASUREMENT,  METHOD 
A LtlJUD E  OF  LAN Ql S  U  R  EAC  El 
TOTAL  WELL  DEPTH  BELOW  LS 
SWL  ABOVE (+)  OR'  BELOW  LS 

JSAMPJ^EJDE£lJfcLB:ELOW_SUREAC£_ 


SAMPLING  SITExVATER  FROM  CRYSTAL  MINE  DRIFT 


CALCIUM  (CA) 

BA&N  £  SlUMLJ JIGh 


SODIUM  (NAI 
POTASSIUM,  (K) 
IRON   (FE ) 


MG/L 


MANGANESE  (MNt 
ALUMINUM  (ALI 
HYDROGEN  (H»l 


MEQ/L 


W  7 

_JL.2l£ 


BICARBONATE (HC03) 

 CARBQNATE_(C03I_ 

CHLORIDE  (CD 
SULFATE  (S04I 
^      FLUQ8JCE.  (£LL 


1.25J9. 


PH0SPHATE(PC4  AS  PI 
I    N03+NG2(T0T  AS  N) 


MG/L 


260. 


MEQ/L 


5.413 


.SUJLXAJLiaNS. 


X.263. 


_i.253_. 


SUM_AN1QNS- 


260.000_ 


5.413 


JLLEJLD  WALE 


LABORATORY  PH 

FRATIlRE^tCI. 


SUM-DISS.  IONS  MEAS. (MG/L } 
LAB  CONDUCT I VI TY-UMHOS-25C 


2.90  TOT  HARDNESS (MG/L-CAC031 

 TQT_  ALKALIS  1TY  ( KG/ L=CAC034- 

LABORATORY  TURBIDITY  (JTU1 
138  3.0 .  SODIUM  ADSORPTION  RATIO 


ADDITIONAL 


SEOIMENTf TOT t SUSP  (MG/L) 
 LRQUJR  iWUl    AS  EEJL 


101.6 
L00._ 


MANGANESE  » TR(MG/L  AS  MNI  16. 


PARAMETERS 

AC  ID ITY  f TOT   (HG/L-CAC03)  425. 

 ZINCi  tR-(MG/L.AS_  ZN)  87.  

LEAD,TR  (MG/L  AS  PB)  .38 


REMARKS:  BOULDER  8 AT HOLlTH  0662 


HG_EXC££0£0_HOLDING_TIME_ 


EXPLANATION:  MG/L= MIL LI  GRAMS  PER  LITER     MEQ/L=MILLI EQU IVILENTS  PER  LITER 
ALL  CONSTITUENTS  DISSOLVED   (DISS)    EXCEPT  AS  NOTED.  TOT=TOTAL  SUSP=SUSPENOE 
(Ml«  MEASURED(R) ^REPORTED  ( EST  I KAIE  O.^M^  ElEfiS  _J_Fx=T  01 A  L_B.E  C  0  V  ER  AB  L  — 


SAMPLE  NO  02  :  ;;  SAMPLER       DP       .  HANOL ING  2 100       ANALYST;      ME ;     LAB  WQB 

COMPLETFD  10-04-77  COMPUTFR  RUN  1 6/13/l7_J3AIAlaa73/£R0iGl0al6-EUND-0662 — 
STND  DEV.    ION  BALANCE     9.99  CA;,    ,MG;      Nft    v    K       CL     S04    HC03     C03  NO 

SEGMENT  MPDES  0.0    ,0.0     0^0     0.0     0.0100.0     0.0     0.0  0. 

JQALC^_>'1EQ/-L=_.INSUF_EJLCJLENT_DATA  L_i  *  1  ____  :  —  77W13 


STATE  HEALTH  DEPT. 


WATER  QUALITY  BUREAU 


HELENA,  MONTANA  59601 


STATE  ttOfilANA. 


LAT.-LONG. 
STATION  CODE 
J_ATfL_5  AMBLED. 


462054N  U21536W 


TIME  SAMPLED 
METHOD  SAMPLEO 
SAMPLE  SOURCE 


1330 

GRAB  -'..'Hi; 
MINE  PR A tH 


WATER  USE  UNUSED 
AQUIFER CS) 
GAMBLED  BY  WQBH  


XCLUNTY  JEEEERSDN  

7N     5W  20BBD 
77W1332 


SAMPLE  LOCATION 
ANALYSIS  NUMBER 
__ DRAI  NAGEL_BAS  IJ___41E__B0  U  LD  ERJR , 
WATER  FLOW  RATE i  \      15.0  GPMCEI 


FLOW  MEASUREMENT  METHOD 
Z--AIXIXUDE  OF  LA____U_AC__ 
TOTAL  WELL  DEPTH  BELOW  LS 
SWL  ABOVEC+I  OR  BELOW  LS 

jSAHPLE_DE£Til_JBELQ  W_SUfi  FACE. 


SAMPLING  SITE 


CALCIUM  (CA! 
MAGNESIUM  IMGI 


SODIUM  (NA) 
POTASSIUM  (Kl 
IRON  (FE1 


MANGANESE  (MNI 
ALUMINUM  (ALI 


MG/L 


MEQ/L 


BICARBONATE (HC03) 

 CARBQKALE_(  C.Q3JL 

,  CHLORIDE  (CD 
SULFATE   ( $041 
FLUORIDE  (Fl 


PHOSPHATE (P04 
N03+N02ITOT 


AS 
AS 


PI 
Nl 


MG/L 


4.6 


MEQ/L 


0.096 


SUM  CATIONS 


_U.Q_ 


_SUM_  ANIONS. 


_4._0flL 


..Q.096. 


LABORATORY  PH  7.20 

_JL_LOL_HATER  TEMPERATURE  (CJ  

SUM-DISS.    IONS  McAS.(MG/L> 

LAB  CONDUCT! VI T Y-UMHQS-25C  160.4 


TOT  HARD  NESS ( MG/L— CAC03 ) 
-TQT_ALKALINII¥LMG/l_rCAC03J_ 
LABORATORY  TURBIDITY  (JTU) 
SODIUM  ADSORPTION  RATIO 


ADDITIONAL 


SEDIMENT  t  TOT  ,  SUSP  (MG/LK 
 IR0J1*XR_L&GY!  A  S  FF 


MANGANESE, TR(HG/L  AS  MNI 
CADMIUM,   TR  (MG/L  AS  CD  I 

_A_S__U C  ,  TR  (MG /L_AS_ASX 


13.9 

 .35._ 

.23 
<  0.005 
 .Q2t_ 


PARAMETERS 

COPPER, TR   (MG/L  AS  CUI 

 ZINC,TR_  (MG/L  A£_ZN1 

LEAD,TR  (MG/L  AS  PB) 
SILVER,  TR  (MG/L  AS  AG) 
J4ERCURYL,_£R_(MG/L_AS_HG 


__   ^  ^         —  —  

REMARKS:  BOULDER  BATHOLITH  0662     >    SEEP  BELOW  ACTIVE  PART  OF  MINE  ^  f 

 -  ■  ■  ,  HG_  EXGEED£D_HOLDIN&_JIM£  

EXPLANATION:  MG/L=MI LLIGRAMS  PER  LITER     MEQ/L=KILLIEQUIVILENTS  PER  LITER 
ALL  CONSTITUENTS  DISSOLVED   (DISS  I   EXCEPT  AS  NOTED.  TOT=TOTAL  SUSP=SUSPENDED 
$_KJL___EAS]^  


SAMPLE  NO  01  SAMPLER       DP         HANDLING  2100       ANALYST       ME       LAB     WQBH  * 

_C  Q-P  L  E.T  E  D   10-04-  7___C  QMPU  T_R_RU  N_  1 0/ 1 3/-Z7  _ATA_0J97.5/PROG_0a76_i:UNCL.  0662— .  

STND  DEV.   ION  BALANCE     1.06  CA       MG       NA        K       CL     S04     HC03     C03  N03 

SEGMENT  MPDES  0.0     0.0     0.0     0.0     0.0100.0     0.0     0.0  0.0 

_rALC__M£QZL__INSUFJUCIENT_DATA__„  77W1332-- 


STATE  HEALTH  DEPT. 


WATER  QUALITY  BUREAU; 


\  

HELENA,  MONTANA  59601 


STATE  MONTANA 


LAT.-LONG. 
STATION  CODE 
.HATE  SAMPLED 


462054N  1121536W 
07-07-77  % 


TIME  SAMPLED     1400     '  f  ,  WATER  FLOW  RATE  .3 

METHOD  SAMPLED  £GR A B  ^  ViV$~-     V-  ^OH  MEA  SUREMc NT ME THOO  *  4 ,  \,  .* i  \   .  • 


'        '  - .     C0UN3X— JEEHERSOfi^-^  . 
SAMPL£\ LOCATION      7N     5W  2088^01 
ANALYS IS  NUMBER  i  77W1334 
J^INAG£_^SllOll41£_rJa0ULDElL.R. 
WATER  FLOW  RATE  .3  CFSCE) 


SAMPLE  SOURCE  STREAN 


ALTITUDE  OF  LAND  SnRFAC^ 


WATER  USE 
AQUIFER(S) 
5A&PJ 


UNUSED 


TOTAL  WELL  DEPTH  BELOW  LS 
SWL  ABOVE <♦)  OR  BELOW  LS 

IAMPLE  OEJmi_ftELQM_SUIU:-AC£- 


SAMPLING  S ITE*  WATER  3E LOW  MI NE  DUMP 


MG/L 


MEQ/L 


CALCIUM  <CA) 
MAGNESIUM  (MG1 


SOOIUM  (NAM 
POTASSIUM.   (Kl  s: 
IRON   (FE)  ? 


BICARBONATE (HC03) 

 CARBQNATE_LC03JL 

CHLORIDE  (CD 
SULFATE  (SQ4) 

_ELU.QB_I0E__(.PJ. 


MG/L 


78. 


MANGANESE    (MN)  5 
ALUMINUM  ( ALI  ' 


PHOSPHATE ( PQ4  AS  PI 
N03+N02CT0T  AS  N) 


MEQ/L 


1.624 


jjim-CATioNs: 


SUH_AN1QWS. 


LABORATORY  PH 
JE1ELD  WATER  TFMPFRAJ11RE_XCX 


SUM-DISS.  IONS  MEAS.(MG/LI 
LAB  CONDUCT IVI TY-UMH0S-25C 


4.30  TOT  HARDNESS (MG/L-CAC03 1 

 TOT_  AL  KAL 1N1T_Y  ( MG/L-CACQ3J- 

LABORATORY  TURBIDITY  (JTUI 
243.8  SODIUM  ADSORPTION  RATIO 


1.624_ 


ADDITIONAL 


SEDIMENT, TOT, SUSP  (MG/L )< 
 IRQN^TR  (MG/L  AS_£Ei_ 


13.2 

__1.X 


PARAMETERS 
ACIDITY, TOT  ( MG/L-CACQ3)  90. 
 ZINC,  TR_.(MG  /L-A&  IN  J  3  .  6. 


MANGANESE , TR (MG/L  AS  MN) 
CADMIUM t  TR   (MG/L  AS  CDI 

_ARS£&1C,  T  R  ( M.G/L__AS_ASI 


CQPPER , TR   (MG/L  AS  CU I 


2.7 
♦  08 

_  ..050L 
1.5 


LEAO,TR  (MG/L  AS  PB)  .08 
SILVER,  TR  (MG/L  AS  AG)       <  0.05 

Jt!ERCUR_Yj_Ul_jLMG/l  AS_HG)__  <_Q, Q002— 


——k-<  .  .,       .  ...    -  ;  — 

REMARKS 5   BOULDER  BATHOLITH  0662:  -       THIS  WATER  FLOWS  THRU  MINE  DUMP 

"  -    '  -  ■  ■    •-■  •■  HG_.£XCEED ED. HOLDING _TIME_  

EXPLANATION:  MG/ L=MI LLI GRAMS  PER  LITER     MEQ/L=MILL I EQU I VILENTS  PER  LITER 
ALL  CONSTITUENTS  DISSOLVED   (DISS)   EXCEPT  AS  NOTED.  TOT=TOTAL  SUSP=SUSPENDED 
(M)=  MEASURED(R)=R£PORTSO  (E  )  =  ESTI  MATEO  M=METERS  TR=TOTAL  RECOVERABLE—^  — 

SAMPLE  NO  03  SAMPLER      DP         HANDLING  2100      ANALYST      ME  '    LA8  WQBH 

CDMPLF.TFP    10-Q4-»77     COMPUTFR  RUN   10/13/77     DATA  Q975/PR0G  0876.  FUflD_.0662  1 

STND  DEV.  ION  BALANCE  9.99  .  CA  MG  NA  K  CL  S04  HC03  C03  N03 
SEGMENT  MPDES  .     0.0     0.0    0.0     0.0     0.0100.0     0.0     0.0  0.0 

__£ALC.«_MEQ/.L  =  INSU£EJCIENT_DATA  77W133! 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     EVA  MAY   PA# :  22-075 

Date:     July  7,    1993   Time:  0800-1247 

Field  Team  Leader:     Bullock,  Pioneer  

Sampling  Personnel:     Belanger,  Pioneer  


Visitors:  None 


Weather/Seasonality  Observations :  Cloudy  and  overcast;  occasional 
drizzle;   cool;   cool,  wet  spring  and  summer.  


Photographic  Log  (pun  Ron  and  photo  No.'s/video  Tape  Number) :  #22:  WR- 1  looking 
south;  #23:  WR-1  looking  west;  #24:  Adit  #1  vicinity;  #25:  WR-1 
from  toe;  #26 ,#27:  WR-2 ;  #28:  Adit  #2;  #29:  SE-1  sample  location 
and  tailings;  #30:  Tailings;  #31:  Mill;  #32:  SE-2  sample  location. 
No  video  was  taken.     __ 


General  Comments /Observations  (not  covered  specifically  in  attached  inventory  Forms) :_ 
Access  to  site  was  by  truck.  Waste  rock  dump  #2  has  been  disturbed 
fairly  recently.  


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Isolate 
tailings  from  Cataract  Creek;  grade,  amend  and  revegetate  mine 
wastes . 


MDSL  AMRB/PIONEER  4/9/93 


• 


I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name ( s ) :     EVA  MAY   PA#:  22-075  

Legal  Description:     T     7N     ;R  5W     ;Sec.     22     ,   NW1/4  NW1/4  1/4 

County:     JEFFERSON   Mining  District:  CATARACT  

Latitude:     N  46°  21'   00"         Longitude:     W  112°   13'  20"  

Primary  Drainage  Basin  and  Code:     Cataract  Creek/ 10020006  

Secondary  Drainage  Basin:     Cataract  Creek  

USGS  Quadrangle  map  name(s) :     Mount  Thompson  

Mine  Type /Commodities :     Hardrock/Lead,  Copper,  Gold,  Silver  

Activity  Status:     Active  Inactive/Exploration  X  , Abandoned  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Reno  Parker, 
P.O.  Box  246,  Cut  Bank,  MT  59427.  (406)  873-5206;  Deerlodqe 
National  Forest. 


Relationship  to  other  mines/sites  in  the  area/district:  Located 
above  the  Hattie  Ferguson  and  Morning  Glory  mine  sites.  Eva  May 
mine  is  at  the  eastern  end  of  Eva  May/Crystal/Bullion  vein,  which 
has  a  strike  length  of  3  1/2  miles.  

Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    6650'  ,  Slope  8°-30° 

Aspect  Northwest  


Land  use:     Mining  X  ,  Recreational  X  ,  Residential  ,  Urban 

Agricultural  X  ,  Other ( Specify)  

Area  of  disturbed/unvegetated  lands?     7  acres. 

Dimensions : 


Predominant  vegetation  types:  Lodgepole  pine,  grasses,  raspberry 
bushes,   aspen,   alder,  Engleman  spruce,  willow  

Access:     roads  -     good  ,fair  X  ,4wd  X  , trail  . 

Other  logistical  considerations   (proximity  to  other  sites).  


MDSL  AMRB/PIONEER  4/9/93 


Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmg  won  Log  Printout(s):     There  are  no  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (Also 
note  presence  of  radioactive  minerals) .  The  site  is  underlain  by  Butte  quartz 
monzonite  cut  by  tourmaline  bearing  aplite.  The  Eva  May  lies  on 
the  west  side  of  Cataract  Creek,  with  the  tailings  lying  within  the 
creek  floodplain.  Cataract  Creek  flows  south  away  from  the  site. 
Cataract  Creek  flows  into  the  Boulder  River  6  to  7  miles  below  the 
site . 


Mining/milling  history,    ore   type/tenor,   host  rock,    gangue :  The 

site  had  a  50-ton  mill  from  1900  to  1910.  The  mine  reopened  in 
1952.  Between  1905  and  1949  inclusive,  the  mine  produced  206  tons 
of  ore  containing  8  oz .  Au,  2,506  oz .  Ag,  6,035  lbs.  Cu,  and  7,106 
lbs.  Pb.  Some  of  the  ore  contains  a  considerable  amount  of  black 
tourmaline.  Metallic  minerals  in  the  ore  are  chalcopyrite,  galena, 
sphalerite,  tetrahedrite,  and  iron  pyrite.  Stringers  of  ore 
encountered  contain  chiefly  galena  and  sphalerite  in  a  white  quartz 
gangue .  


Mine  Operation? 

Shafts  -  Yes  

Adits  -       Yes  X 

Pits  -  Yes  

Placers  -  Yes  

Other  -  Yes 


Comment 


2   ,  Comment  Caved;   1  discharging 
Comment 


Comment 
Comment 


Mill  Operation? 
questions : 


Yes  X 


No 


If  yes   answer  the  next  three 


Period(s)   of  Operation:     1905  to  1949;   1952  to  Unknown 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  X  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  Unknown  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,   floatation,  smelting? 

Large  gravity  concentrator  


MDSL  AM RB/PIONEER  4/9/93 


EVA  MAY,  P. A.  NO.  22-075 

T07N,  R05W,  SECTION  22 
SCALE:     1'  =  1000' 
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II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP);   other  sources   (OTH) . 

Source  size;  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description ;  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  t  day) :  

Coarse  brown  sand  on  eastern  and  northern  ends  upqradient;  medium  brown 
sand  with  silt  on  the  western,   lower  end.  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings  if  observable  (based  on  texture  and  color)  :  Average  depth  appeared  to  be 
less  than  2  feet,  with  no  stratification.  The  majority  of  the  tailings 
have  been  scraped  up  into  piles.  

Are    tailings    Wet    Or    dry     (Describe  location  of  partially  wetted  tailings  impoundments)  :  Dry 


Describe  condition  of  the  tailings  impoundment  (Note  condition  of  dams  or  structures, 
location  of  breaches)  ;     No  impoundment  remains.  


Comments  on  potential  for  mitigation:  Amend  and  reveqetate;  remove  some 
tailings  from  the  Cataract  Creek  floodplain,  stabilize  the  channel  on 
the  southwest  end  of  the  impoundment.     Install  runon/runoff  controls. 
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B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following 

page . 

Identify 

all  locations  on  s 

sketch 

map  or 

topographic  map. 

Flowing  adits:   Yes  X  , 

No  , 

Number :  1 

Identification: 

Adit 

#2 

Filled  shafts:  Yes  , 

No_X_, 

Number : 

Identification: 

Seeps/Springs:  Yes  , 

No  X  , 

Number : 

Identification: 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  10 


Distance  to  nearest  well  used  for  drinking?     Approximately  2.5  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),   SC   (meter),   temperature   (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  X     ,  Unlikely  . 

Elevated  metal   values   in  tailings   and  waste  rock  dumps;    tailings  ar 
possibly  in  contact  with  groundwater.  


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,   No  ,   Name(s) :     Cataract  Creek  and  small 

diversion  ditch  that  originates  upstream  of  the  site  and  flows  through 
WR-2  before  re-entering  Cataract  Creek  

Dry  streambeds:     Yes  ,  No  X  ,  Name(s) :  


Other  surface  water:     Yes  X     ,  No  ,     Name ( s ) /Description:  Discharge 

from  Adit  #2  


Waste  materials  within  any  floodplain:     Yes  X     /  No   Source  ID(s) :_ 

Tailings  

Approximate  Flood  freguency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)  (cfs)?  

High  Flow:     200  cfs     ,  Average  Flow:     20  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)?_ 
0  feet;  tailings  are  in  Cataract  Creek  and  waste  rock  dumps  are  at  least 
300  feet  away  from  Cataract  Creek.  


Surface  water  draining  onto  or  through  waste  sources:     Yes  X     ,  No  , 

Describe:  Adit  discharge  and  diversion  ditch  from  Cataract  Creek  flow 
through  WR-2.  


Surface  water  use  within  15  miles  downstream?      (Drinking  water  8uPPiy,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TfcE  habitat?) 

Possible  irrigation,  fishery;  Boulder  River  has  fishery,  recreation, 
agriculture,   residential,   and  possible  irrigation.  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes     X  , 
No  ,    Distance  downstream    (ft)?   Describe/explai  n(Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  :  

Tailings  in  sediment  bed  load;   multiple  sources.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  Relatively  broad  stream  valley 
for  approx.    1/2  mile  down  from  site;   greater  than  20  acres  

Wetlands  present:  Yes  ,  No  X  ,  Describe:  


Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe:     None  observed 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  X  ;   10-30  ;   30-100  ; 

100-300  300-1,000  ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     200  feet  to  recreational  cabin  

For  each  source  (table  next  page): 

Available  fine  materials?       Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 

t 
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F.      DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet  of 
Describe:     Recreational  cabin  within  200  feet 


Population  within  1  mile:   1-10  X  ;   10-30  ;   30-100  ;  100-300  

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater 

Comments 


Evidence  of  recreational  use  on  site:     Yes  X   ,  No  ,   Describe:  Off 

road  vehicle  tracks  

Accessibility  -     Fences,  warning  signs,  closed  roads?  Unrestricted 
Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes  ,  No  X  ,  Comment  


Primary  Drainage  ;   Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  ,  Low  X 

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations 


Hazardous  structures:  Yes  X  ,  No  ,  Number  2     ,  types  and  locations 

WR-1  loadout  structure  and  mill 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable   waste   piles,    impoundments,    undercut   banks:    Yes   X    ,  No 


Number  1  ,  types  and  locations:  Cataract  Creek  is  eroding  bank  on 
southwest  end  of  tailings  pond  area.  

Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain:  
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


EVA  MAY 
PA  NO.  22-075 


0 
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1    AIMSS  SCORESHEET  | 


SITE  NAME: 

EVA  MAY 

LINE 

PA  NUMBER: 

22-075 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

95.763 

6 

WELLS  - 1  Ml.  x  2.5 

0.0 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

10 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

10.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

383052 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

700 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

101.816 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

0 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

8 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

570170 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

20 

26C 

POTENTIAL  TO  RELEASE 

LINES  26AX26B 

200 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

200 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

5.060 

29 

POPULATION -4  MILES 

1 

30 

NEAREST  RESIDENCE 

10 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

21 

35 

AIR  PATHWAY  SCORE 

LINES  27x28x34 

21252 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

250 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

20 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

400 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

650 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

4.843 

40 

DIRECT  CONTACT 

POPULATION  - 1  MILE 

1 

41 

TARGETS 

NEAREST  RESIDENCE 

10 

42 

RECREATIONAL  USE 

2 

43 

TARGETS  SCORE 

SUM  LINES  40  -  42 

13 

44 

DIRECT  CONTACT  SCORE 

LINES  38  x  39  x  43 

40923 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

10.15 

SITE  NAME: 

EVA  MAY 

1  IMP 
LI  INC 

DA  Ml  IMPCD- 

22-075 

NO 
ri\J. 
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TUDPAT 
I nntn I 

CITP  CACCTV 

©I  1 1  oArt  I  Y 

APPPQQIPII  ITV 
AUOCoolDlLI  I  Y 

20 
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£. 

ODCM  CLIAPTC 
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pa 
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11 

RECREATIONAL  USE 

2 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

13 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

20.80 

MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name;     MORNING  GLORY   PA# :  22-077 

Date:     July  7 ,    1993   Time:  1315-1915 

Field  Team  Leader:     Bullock/  Pioneer  

Sampling  Personnel:     Belanqer/  Pioneer  

Clark,  Pioneer  


Visitors:  None 


Weather/Seasonality  Observations :  Cloudy;  cool;  occasional  rain; 
cool,  wet  spring.  


Photographic  Log  (Film  roii  and  photo  No.-s/video  Tape  Number) :  #33:  Shaft  (caved); 
#34:  WR-1A  and  -IB  area;  #35:  Mill,  shed,  and  WR-1C;  #36:  Loadout, 
stream,  and  WR-2;  #37:  SE-1  upstream  location.    No  video  was  taken. 


General    Comments /Observations     (not  covered  specifically  in  attached  Inventory  Forms) 

Access  to  site  by  truck.  


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Isolate 
wastes  from  Cataract  Creek;   grade,   amend,   and  reveqetate.  
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I.      BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s):     MORNING  GLORY   PA# :  22-077  

Legal  Description:     T     7N     ;R     5W  ;Sec.     33     ,   E  1/4  NW1/4  1/4 

County:     JEFFERSON   Mining  District:  CATARACT  

Latitude:   N  46°   19'    05"  Longitude:  W  112°   14'  35"  

Primary  Drainage  Basin  and  Code:     Boulder  River/10020006  

Secondary  Drainage  Basin:     Cataract  Creek  

USGS  Quadrangle  map  name(s) :     Mount  Thompson  

Mine  Type/Commodities:     Hardrock/Silver ,  Lead,  Gold,  Zinc  

Activity  Status:     Active  Inactive/Exploration  Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Public  

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Deerlodge 
National  Forest.  

Relationship  to  other  mines/sites  in  the  area/district:  Hattie 
Ferguson  and  Eva  May  sites  are  located  upstream  from  this  site. 


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    6400'  ,  Slope  10°-36° 

Aspect  Northwest  

Land  use:     Mining  ,   Recreational  X  ,   Residential  ,  Urban_ 

Agricultural  ,  Other ( Specify )  

Area  of  disturbed/unvegetated  lands?     5  acres. 

Dimensions : 


Predominant  vegetation  types:  Lodqepole  pine,  juniper,  spruce, 
willows 


Access:     roads  -     good  ,poor  , 4wd  X  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites)  .  Stream 
crossing  is  hazardous  during  high  to  moderate  flows.  

MDSL  AMRB/PIONEER  4/9/93 


Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmg  weii  Log  Printout(s):     There  are  no  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (Also 
note  presence  of  radioactive  minerals) .  Site  lies  in  the  perennial  Cataract  Creek 
floodplain;  TP-1  is  on  the  west  side  of  the  creek  and  waste  rock  is 
on  the  south  side  of  the  creek.  Cataract  Creek  flows  west  and  then 
south  through  the  site  to  its  confluence  with  Boulder  River 
approximately  three  miles  away.  The  site  is  underlain  by  grano- 
apalite .  


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  From 
1920  to  1957,  inclusive  production  was  19,231  tons  of  ore  yielding 
2,484  oz.  Au,  268,054  oz .  Aq,  4,438  lbs.  Cu,  83,  140  lbs.  Pb,  and 
7,793  lbs.  Zn.  Chief  ore  minerals  in  vein  mineralization  are  fine- 
grained galena  and  dark  spalerite  in  bands  cutting  through  the 
altered  wall  rock.  The  ore  minerals  are  accompanied  by  very  fine- 
grained gray  to  coarse-grained  milky  quartz,  locally  abundant 
carbonate  minerals,   and  some  pyrite.  

Mine  Operation? 


Shafts  -     Yes  X  , 

No  , 

# 

1 

,  Comment  Caved 

Adits  -       Yes  X  , 

No 

# 

5 

,  Comment  Caved 

Pits  -         Yes  , 

No  X  , 

# 

,  Comment 

Placers  -  Yes  , 

No  X  , 

# 

,  Comment 

Other  -       Yes  , 

No  X  , 

# 

,  Comment 

Mill  Operation? 

Yes  X 

No 

If  yes   answer  the  next  three 

questions : 


Period(s)   of  Operation:     1920  to  1957 


Origin  of  Ore  Milled  -  Custom  Mill         Dedicated  Mill  X  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  Unknown  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,   floatation,  smelting? 

50-ton  floatation 
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II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP) ;   other  sources   (OTH) . 

Source  size;  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  slit,  &  ciay) :  

Approximately  65%  fine  to  medium  sand;   35%  clay  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings  if  observable  (based  on  texture  and  color)  I  The  impoundment  is  approx.  8 
to  9  feet  deep.  Oxidized  zone,  2  to  4  feet  deep,  contains  higher  metals 
concentrations  than  through  the  underlying  reduced  zone.  

Are    tailings    Wet    Or    dry     (Describe  location  of  partially  wetted  tailings  impoundments)  !  Upper 

zone  is  mostly  dry;   lower  (below  4  feet)   is  moist  to  wet.  

Describe  condition  of  the  tailings  impoundment (  Note  condition  of  dams  or  structures, 
location  of  breaches)  :  The  dike  bordering  Cataract  Creek  is  currently  in  good 
condition . 


Comments     on     potential     for     mitigation:  Remove     from     the  active 

f loodplain .  
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B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following 
topographic  map. 

page. 

Identify 

all  locations  on  sketch  map  01 

Flowing  adits:  Yes  , 

No_X_, 

Number : 

Identification: 

Filled  shafts:   Yes  , 

No_X_, 

Number : 

Identification : 

Seeps/Springs:   Yes  , 

No_X_, 

Number : 

Identification: 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  26 


Distance  to  nearest  well  used  for  drinking?     Approx.   3  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW) ;  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),   SC   (meter),   temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,   Probable  ,  Possible  X     ,  Unlikely  . 

Elevated  metals  in  tailings  (uncontained  source)  may  be  in  contact  with 
shallow  aquifer.  ( 


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  o!l 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s) :     Cataract  Creek  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s) : 


Other  surface  water:     Yes  X     ,  No  ,     Name ( s ) /Description :  Ponded 

water  on  the  southwest  quarter  of  TP-1.  Uncle  Sam  Creek  flows  into 
Cataract  Creek  between  the  Waste  Rock  and  Tailing  impoundment.  

Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) :_ 

WR-1  and  TP-1 


Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)  (cfs)?  

High  Flow:     200  cfs       /  Average  Flow:     20  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

10  to  20  feet  


Surface  water  draining  onto  or  through  waste  sources:  Yes  X  ,  No 
Describe:     Small  precipitation  runoff  paths.  


Surface  Water  USe  Within  15  miles  downstream?  (Drinking  water  supply,  irrigation, 
residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&E  habitat?) 

Agriculture,   fishery,  wetlands,  possible  irrigation  and  residential 


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes     X  , 
No  ,    Distance   downstream    ( f t ) ?    >1000         Describe/explai  n(Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  * 

Combined  impact  with  other  mines  in  the  drainage.  


( 
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D.      ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page.  r 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  Approximately  5  acres  downstream 
from  tailings.  

Wetlands  present:  Yes  ,  No  X  ,  Describe:     None  near  the  mine.  


Carbonate  rocks/soils:     Yes  X  ,  No  ,  Describe:     Geology  reports  

indicate  carbonates  are  abundant  in  the  area.  

E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  ; 

100-300  ;    300-1,000  X   ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?    100  feet  below  tailings  (recreational) 

For  each  source   (table  next  page): 

Available  fine  materials?       Surface  area? 

Uncovered  and  unvegetated?       Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.      DIRECT  CONTACT  CHARACTERISTICS 

Residents  or  workers  within  200  feet  of  sources:  Yes 
Describe:   


Population  within  1  mile:    1-10  X  ;   10-30  ;   30-100  ;    100-300  ; 

300-1,000  ;    1,000-3,000  ;    3,000-10,000  _;    10,000  or  greater  ; 

Comments     Recreational  cabins  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  Litter; 

vehicle  tracks 


Accessibility  -     Fences,  warning  signs,  closed  roads?  Unrestricted 


No  X 


r 


Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -       Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes       ,  No  X  ,  Comment 


Primary  Drainage  ;   Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  ,  Low  X 

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:   Yes  X  ,  No  ,  Number  ,   types  and  locations: 

Caved  shaft 


Hazardous  structures:  Yes  X  ,  No  ,  Number  13   ,  types  and  locations: 

Mill,    loadout,   and  numerous  cabins  


Unstable  highwalls,   pits,   trenches,   slopes:   Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable   waste   piles,    impoundments,    undercut   banks:    Yes   X    ,    No  , 

Number  1  ,  types  and  locations:  WR-1  side  slope  oversteepened  and 
eroded  by  Cataract  Creek.  


Fire  and/or  Explosion  hazards:  Yes  X  ,  No  ,  Explain:  Structures 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


MORNING  GLORY 
PA  NO.  22-077 
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1    AIMSS  SCORESHEET 


SITE  NAME: 

MORNING  GLORY 

LINE 

PA  NUMBER: 

22-077 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

o 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3A  x  3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

7.250 

6 

WELLS  -  1  Ml.  x  2.5 

0.0 

7 

GW  -  TARGETS 

WELLS  - 1  TO  4  Ml 

26 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

26.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

75400 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

700 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

7.823 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

1 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

19 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

104046 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

20 

26C 

POTENTIAL  TO  RELEASE 

LINES  26AX26B 

200 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

200 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.472 

29 

POPULATION  -  4  MILES 

300 

30 

NEAREST  RESIDENCE 

10 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

320 

35 

AIR  PATHWAY  SCORE 

LINES  27x28x34 

30208 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

20 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

400 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

450 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.448 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

1 

41 

TARGETS 

NEAREST  RESIDENCE 

10 

42 

RECREATIONAL  USE 

5 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

16 

44 

DIRECT  CONTACT  SCORE 

LINES  38  x  39  x  43 

3226 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

2.13 

1  IMP 
L  1  1  VI  C 

SITE  NAMF- 

DA  Ml  IMDCD' 

IVIVJKINIINo  vjLUKY 

22-077 

QITF  SAFFTY 
Ol  I  c  oHrc  1  T 

I 

ApppcciRii  |TV 

20 

z 
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TARGETS  SCORE 

SUM  LINES  9-  11 

16 

13 

SITE  SAFETY  SCORE 

(LINES  1  x  8x12)/ 1.000 

198.40 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     NELLIE  GRANT   PA# ;  22-244 


Date:     May  18  and  19,   1993   Time:  

Field  Team  Leader:     Bullock/Tuesday/Babits ;  Pioneer 

Sampling  Personnel:     Flammang,  Belanqer,  Clark,  

Lasher;  Pioneer  

Pierson;  TD&H  


Visitors:       Earl  McCurley,  MDSL  

Tim  Ranf,  TD&H  

Weather/Seasonality  Observations :  5/18:  60°F;  Partly  cloudy. 
5/19:     Morning  55°F;  Clear  calm  afternoon.  


Photographic  Log  iFiin  Ron  and  Photo  No.-s/video  Tape  Number) :  #1:  SW~  1  and  SE-1 
sample  location;  #2:  TP-1  sample  location;  #3:  Tailings  pond;  #4: 
Shaft  #2;  #5:  WR-2-1;  #6:  WR-2-2;  #7:  Circuit  breakers  and 
generators;  #8:  Shaft  #1  and  WR-1;  #11:  Background  soil  and  water 
location;  #12, #13:  South  side  of  mill  building;  #14:  Shaft  #3;  #15: 
WR-3;  #16:  Blue/green  material,  fine-grained  in  dump  below  Shaft 
#3;  #17:  Tails  slurried  down  slope  from  mill  building;  #18:  Runoff 
from  tailings;  #19:  Wetlands  receiving  runoff;  #20:  SW-1;  #21:  SW-4 
sample  location  in  Lump  Gulch  between  upgradient  and  ponds-old 
deposits;  #22:  Location  that  SW-2  drainage  enters,  SW-5  location  in 
wetlands;  #23:  GW-4  location;  #24:  SW-6;  #25:  Downgradient  Lump 
Gulch  sample  location;  #26:  SW-8;  #27:  Barrels  and  standing  water 
by  TP-7;  #28:  Evaporative  salts  on  TP-1  berm;  #29:  Unvegetated  area 
east  of  mill  building.     Video  Tape  No.  2  

General    Comments /Observati  OnS    (not  covered  specifically  in  attached  Inventory  Forms)  : 

Full  staff  on  training/shakedown  


Other  Hazardous  Materials/Substances  Present: 


General  Comments  on  Potential  Remedial  Alternatives:  

Isolate  water  discharges  and  surface  water  runoff  from  mine  wastes. 
Cover  and  revegetate  tailings.  Reduce  slopes  on  waste  rock  dumps, 
cover,  and  revegetate.  There  is  potential  to  reprocess  tailings 
and  waste  rock.   
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s):     NELLIE  GRANT   PA#;  22-244  


Legal  Description:     T     8N     ;R  5W     ;Sec.     14     ,SW  1/4SW  1/4  1/4 

County:     JEFFERSON   Mining  District:  CLANCY  

Latitude:     N  46°  26'    16"         Longitude:     W  112°   12'  07"  

Primary  Drainage  Basin  and  Code:     Lump  Gulch/10030101  

Secondary  Drainage  Basin:     Lump  Gulch  

USGS  Quadrangle  map  name(s) :     Chessman  Reservoir  

Mine  Type/Commodities:     Hardrock/Gold,  Silver,  Copper,  Lead,  Zinc 

Activity  Status:     Active  , Inactive/Exploration  X  , Abandoned  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available)  :  Carl  Byers , 
3740  Canyon  Ferry  Road,  East  Helena,  MT  59635;  Helena  National 
Forest.  


Relationship  to  other  mines/sites  in  the  area/district:  General 
Grant  mine  lies  immediately  adjacent  to  the  west.  


Regulatory  Status   (Activity  by  other  agencies)?  Hardrock  permits? 

Past     Reclamation    Activities?  Reclamation     alternatives  are 

currently  being  evaluated  by  the  AMRB.  

General  site  features:     Elevation    6800'  ,  Slope     10°-25°  , 

Aspect  East  

Land  use:     Mining  ,  Recreational  X  ,  Residential  ,  Urban  , 

Agricultural  ,  Other (Specify)  

Area  of  disturbed/unvegetated  lands?  Approx.  50  acres. 
Dimensions : 


Predominant  vegetation  types:  Douglas  fir,  Lodqepole  pine,  grouse 
whortleberry,  bear  grass,  blue  bunch  wheat  grass  

Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites) . 
General  Grant  mine  is  immediately  adjacent  to  site.  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbm<3  weii  Log  Printout^).     There  are  no  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (aiso 
note  presence  of  radioactive  minerals)  Veins  in  intensely  sericitized  Butte 
quartz  monzonite.  Mine  is  located  just  above  wetlands  in  Frohner 
Meadows  and  on  the  headwaters  of  the  perennial  stream,  Lump  Gulch. 
Groundwater  present  in  monitoring  well  at  2 '-9'  and  at  24'.  Water 
in  the  shaft  in  1988  was  approx.  30'  bgs .  Water  in  lower  shaft  is 
approx .   4  '   bgs  .  


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Mine 
lies  on  a  northwest  trending,  steeply  dipping  vein  in  sericitized 
Butte  quartz  monzonite.  Minerals  are  galena,  sphalerite,  pyrite, 
arsenopyrite,  chalcopyrite,  tetrahedrite  and  tennanite  in  a  fine 
grained  aggregate.  Gangue  minerals  are  predominantly  siliceous. 
From  1948  to  1957,  production  records  indicate  that  from  1,057  tons 
of  ore,  293  oz.  Au,  10,279  oz .  Ag,  3,481  lbs.  Cu,  216,242  lbs.  Pb, 
and  47,156  lbs.   Zn  were  recovered.     Mill  was  present  at  the  site. 

Mine  Operation? 


Shafts  -  Yes  X  ,  No  , 
Adits  -       Yes       ,  No  X  , 

Pits  -         Yes  ,  No  X  , 

Placers  -  Yes  ,  No  X  , 
Other  -      Yes  ,  No  X  , 

#  3 

,  Comment  All  accessible 

# 

,  Comment 

# 

,  Comment 

# 

,  Comment 

# 

,  Comment 

Mill   Operation?      Yes  X 

,  No 

If  yes   answer  the  next  three 

questions : 

Period(s)   of  Operation: 

Mine 

began  in  1880' s,  last  worked 

in  1882. 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  X  ;  Number  and 

names  of  mines  that  supplied  mill  feed:     Nellie  Grant  and  

General  Grant  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap) ,  floatation,  smelting? 
Ball  mill  present;  probably  floatation  mill  
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NELLIE  GRANT,  PA  NO.  22-244 


T08N,  R05V,  SECTION  14 
SCALE'     1'  =  1000' 


r 
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II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM);  garbage/refuse/ junk  dumps 
(DMP);   other  sources   (OTH) . 

Source  size;  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description:  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  &  ciay) :  

Yellow  tailings  on  top  (approx.  5%  by  vol.)  sand;  gray  underlying 
tailings  clay  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings  if  observable  (based  on  texture  and  color) :  2"  of  yellow  tails  on  surface, 
then  consistently  gray  tailings  from  2"  to  approx.  10'.  

Are    tailings   Wet   Or  dry    (Describe  location  of  partially  wetted  tailings  impoundments)  t  TailinqS 

in  impoundment  are  saturated;  tailings  on  hillside  are  partially  wet. 

Describe  condition  of  the  tailings  impoundment  (Note  condition  of  dams  or  structures, 
location  of  breaches)  i  Tailings  were  slurried  over  the  hillside  below  the  mill 
for  many  years  prior  to  containment  in  more  recent  years  of  operation. 

Comments  on  potential  for  mitigation:  Removal  from  drainages,  cover 
with  soil  and  reveqetate;  potential  to  reprocess.  
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B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification:  


Filled  shafts:  Yes  X  ,  No  ,  Number:_3       Identification:     Shafts  1,  2, 

and  3  are  not  flowing;  water  is  within  25  feet  of  the  surface.  

Seeps/Springs:    Yes   X    ,    No  ,    Number:   Identification:  Several 

upqradient  from  the  site  

Groundwater  wells  within  4  miles?:  Yes  X  /  No  ; 

Number  of  well  logs :  62 

Distance  to  nearest  well  used  for  drinking?    Approx.  4  miles  


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seep/Spring  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter)/  Eh 
(meter),   SC  (meter),   temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  X     ,  Probable  ,  Possible  ,  Unlikely  . 

pH  of  water  in  Shaft  #3  is  3.51  and  SC  is  640.  


Other  observations/notes:  N/A 


( { 
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C.      SURFACE  WATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:    Yes  X    ,  No  ,  Name(s):    Lump  Gulch  Creek  and  unnamed 

tributaries 


Dry  streambeds:     Yes  ,  No_X_,  Name(s): 


Other  surface  water:     Yes    X  ,  No  ,     Name(s) /Description:     Snow  melt 

runoff  on  and  around  the  site 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) : 

Tailings  have  washed  into  Lump  Gulch  Creek.  

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)  (cfs)?  


High  Flow:     5.0  cfs     ,  Average  Flow:     0.5  cfs 

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)?_ 
0  feet;  Tailings  have  been  carried  down  to  Lump  Gulch  Creek.  

Surface  water  draining  onto  or  through  waste  sources:     Yes  X     ,  No 


Describe:  Snow  melt  runoff  and  seep  originating  from  Shaft  #2  flow  down 
through  waste  rock  and  tailings.  

Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&E  habitat?) 

Wetlands,   limited  possible  fishery ,   irrigation   stock  watering  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X  , 
No  ,  Distance  downstream  (ft)?    250        Describe/explain  (Note  streambank  stability 

and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  :  

Tailings  washing  into  beaver  pond  below  site.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics : 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?    Approx.   60  acres  of  beaver  

ponds/wetlands  below  the  mine  

Wetlands  present:  Yes  X  ,  No  ,  Describe:     See  above  


Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe: 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  X  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;   3 , 000-10 , 000_  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     Approx.  3.5  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high         moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No    X  , 

Describe :  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  ; 

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  Off- 

road  vehicle  tracks,  litter  ,   


Accessibility  -     Fences,  warning  signs,  closed  roads?  Unrestricted 


Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks 
Wilderness  Area  - 
T&E  Species  Habitat  - 
Bat  Habitat  - 


Primary  Drainage  ;  Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low 

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  4  { 

Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  X  ,  No  ,  Number  3     ,  types  and  locations:  

Shafts  #1,   #2,  and  #3  


Hazardous  structures:  Yes  X  ,  No  ,  Number  6     ,  types  and  locations: 

Mill,  headframe,  and  old  shops/cabins  


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable  waste  piles,    impoundments,   undercut  banks:   Yes  X   ,  No  

Number  2  ,  types  and  locations:  WR-1  and  WR-2  are  short,  steep,  and 
unveqetated  slopes  at  angle  of  repose.  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain: 


Yes  ,  No  X  ,  Comment 

Yes  ,  No  X  ,  Comment 

Yes  ,  No  X  ,  Comment 

Yes  ,  No  X  ,  Comment] 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


NELLIE  GRANT 
PA  NO.  22-244 


MDSL  AMRB/PIONEER  4/9/93 


e 


1    AIMSS  SCORESHEET  | 


SITE  NAME: 

NELLIE  GRANT 

LINE 

PA  NUMBER: 

22-244 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

300 

2 

EXCEEDENCES 

100 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax  3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

800 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

179.070 

6 

WELLS  - 1  Ml.  x  2.5 

22.5 

7 

GW  -  TARGETS 

WELLS  - 1  TO  4  Ml 

53 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

75.5 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

10815828 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

100 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13Ax  13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

800 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

190.436 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

18 

24 

SURFACE  WATER  SCORE 

LINES  14  x  15x23 

2742278 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26Ax26B 

50 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

50 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

2.706 

29 

POPULATION  -  4  MILES 

30 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS  /  WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29-33 

40 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

5412 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37Ax  37B 

100 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

150 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

2.517 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

0 

41 

TARGETS 

NEAREST  RESIDENCE 

0 

42 

RECREATIONAL  USE 

2 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

2 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

755 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

135.64 

LINE 

SITE  NAME: 
PA  NUMBER: 

NELLIE  GRANT 
22-244 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

on 

2 

OPEN  SHAFTS 

100  EA. 

3 

OPEN  ADITS 

«5n  FA 

<ju  cr\. 

U 

4 

HAZARDS 

UNSTAB.  HIWALLS  /  PITS 

75  EA. 

n 
U 

5 

HAZ  STRUCTURES 

40  EA. 

g 

EXPLOSIVES 

U 

7 

HAZ.  MATERIALS 

o 

8 

HAZARDS  SCORE 

SUM  I  INFS  9-7 

RAH 

g 

POPUI  ATION  -  1  Mil  F 

rvrULAI  I  vl  N       I  IVIIL.L- 

n 

10 

TARGFTS 

NEAREST  RESIDENCE 

n 
\j 

1 1 

RECREATIONAL  USE 

2 

12 

TARGETS  SCORE 

SUM  LINES  9- 11 

2 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

21.60 

SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 
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ENERGY  / 

LABORATORIES /    -   ENERGY  LABORATORIES,  INC. 


P.O.  BOX  30916     •     1107  SOUTH  BROADWAY    •     BILLINGS.  MT  59107-0916     •     PHONE  14061  252-6325 

.. 800-873-5227 


LABORATORY  REPORT 


TO:  Delta  Engineering  LAB  NO.:  89-12632 

ADDRESS:      P.O.  Box  1481  DATE:       08/18/89  dya 

Great  Falls,  MT  59403 

Attn:  Craig  Novak 


WATER  ANALYSIS 


Nellie  Grant  Monitoring  Well 
Sampled  07/28/89  @  1930 
Submitted  08/07/89 


Constituent  mq/l 

Sodium   11 

Calcium   71 

Magnesium   9 

Sulfate    167 

Total  Hardness  as  CaC03    214 

Total  Alkalinity  as  CaC03   50 

Specific  Conductance  @  25°C    461  /jmhos/cm 

pH,  s.u   6.4 

Arsenic    <0.005 

Cadmium   0.016 

Copper    <0.01 

Iron    0.33 

Lead    0.01 

Maganese    1.01 

Mercury    <  0.001 

Zinc   1.39 




ENERGY 

I  lABORATORHS  /      ENERGY  LABORATORIES,  INC. 

 ;  '  P.O   BOX  30916     •     M07  SOUTH  BROADWAY     •     BILLINGS.  MT  59107-0916     •     PHONE  14061  232-6325 

800-873-5227 

LABORATORY  REPORT 

TO:  Delta  Engineering  LAB  NO.:  89-19705 

ADDRESS:      P.O.  Box  1 481                                                   DATE:  1 1  /1 5/89  dya 
Great  Falls,  MT  59403 

WATER  ANALYSIS 
Nellie  Grant  Mine,  Groundwater 
Sampled  10/30/89  @  1230 
Submitted  11/01/89 

Constituent          -  mq/l 

Sodium   14 

Calcium    106 

Magnesium   11 

Sulfate    293 

Total  Hardness  as  CaC03   312 

Total  Alkalinity  as  CaC03   37 

Specific  Conductance  @  25°C   642  ^mhos/cm 

pH,  s.u   6.5 

Metals: 

Arsenic    0.009 

Cadmium    0.106 

Copper    <0.01 

Iron    0.06 

Lead   <0.01 

Manganese  '.   2.80. 

Mercury    <0.001 

Zinc   10.2 


ENERGY 

LABORATORIES  I 


ENERGY  LABORATORIES,  INC.  ' 

P.O.  BOX  30916  •  1107  SOUTH  BROADWAY  •  BILLINGS,  MT  59107-0918  •  PHONE  (406)  252-6325 

FAX  (406)  252-6069  •  1-800-873-5227 

LABORATORY  REPORT 


TO: 

ADDRESS 


page  1 


Peccia  &  Associates 
810  Hialeah  Court 
P.O.  Box  5653 
Helena,  MT  59601 
Attn:     Bob  Morton 


soil  Analysis 

Sampled  07/16/90 
Submitted  07/18/90 


LAB  NO.s  90-19455-56 
DATE:      ,  07/24/90  mme 


JUL  2  5  1990 

ROBERT  PECCIA 
(k  ASSOCIATES 


Sample  Number 
bora  M  on 


Pll 


Cond  .  ,  mmhos/cm 

Nitrate  as  N,  ug/g 
Phosphorus,  ug/g 
Potassium,  ug/g 

Total  Cyanide,  ug/g 

l,i  me  as  CaC03  % 

Neut .    Pot.  ,    ( 2  ) 
Acid  Pot.,  meq/JOOg 
Acid-Base  Pot..  ,  (2) 

Hot  H20  Rx tractable  Sulfur,  % 
1IC I   Ex  tractable  Sulfur,  % 
IIN03  .F.xt'r/ic  table  Sulfur,  % 
Pes i dual   Sulfur,  % 

(2)   T  CaC03/irfrOtr-TrjTTS 


t  n  i  n  t: 

S  e  1 1 1  i  n  g 

|)r  n  l  n    li"  i  p  1  r 

Pond 

A  re?i 

5.  1 

4 .  r> 

8.3  9 

1  .  05 

<1 

<  1 

1  .5 

18.3 

60 

20 

0.7 

0.6 

<0.  1 

<0.  1 

<1 

<  1 

474  . 

11 

-237 

-6 

0.29 

0.08 

0.71 

0.03 

5  .20 

0.15 

1  .68 

<  0  .  0 1 

do.  1 

13-f 

COMPLETE  ENVIRONMENTAL  ANALYTICAL  SERVICE 


ENERGY 

LABORATORIES  I 


ENERGY  LABORATORIES,  INC. 

P.O.  BOX  30916  •  1107  SOUTH  BROADWAY  •  BILLINGS.  MT  59107-0916  •  PHONE  (406)  252-6325 

FAX  (406)  252-6069  •  1-800-873-5227 

LABORATORY  REPORT 


TO: 

ADDRESS: 


Pcccia  &  Associates 
Bob  Morton 
P.O.  Box  5653 
Helena,  MT  59601 


SOIL  ANALYSIS 

Sampled  07/16/90 
Submitted  07/18/90 


page  2 


I.AB  NO.:  90-19455-56 
DATE:        07/24/90  mme 


JUL  2  5  1990 

ROBERT  PECCIA 
ft  ASSOCIATES 


Sample  Number 
Iioca  t.  i  on 


19455 

Settling. 

Pond 


19456 
Dra  i  n 
Area 


Field 


Tot a]    Metals  (1) 


Iron,   ug/g  63100  13500 

Manganese,    ug/g  875  314 

Zinc,   ug/g  32900  74  1 

Aluminum,    ug/g  3580  5080 

Arsenic,   ug/g  8870  1150 

Cadmium,    ug/g  4  20  24 

Chromium,    ug/g  17  5 

Lead,    ug/g  10700  1850 

Mercury,   ug/g  <5  <5 

Silver,   ug/g  28  5 


5%  Ace  t  i c  Ac  i  d  ttx  t  ran tab  I o  Me  La I s 


Aluminum,    ug/g  76  47 

Arsenic,   ug/g  184  14 

Cadmium,   ug/g  2  7  1 

Chromium,    ug/g  <  1.  <  I 

Lead,    ug/g  24  57 

Mercury,    ug/g  <1  <1 

Si  Ivor,    ug/g  <1  <1 


( 1 )    EPA  Method   3  0  50 


COMPLETE  ENVIRONMENTAL  ANALYTICAL  SERVICE 
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Nellie 
Soil 


Grant  Mine 
Analysis 


Tailings  Tailings  Drain  Field  East  Mill 

Pond  Pond  Area  Spoils  Building 

7-16-90  11-30-90  7-16-90  11-30-90  11-30-90 


pH  (s.u.) 
Cond.  (mmhos/cm) 
Lime  Requirement  (1) 
Total  Sulfur,  X 
Hot  H20  Ext  Sulfur  X 
HCL  Ext  Sulfur,  X 
HN03  Ext  Sulfur,  X 
Residual  Sulfur,  X 
Total  Cyanide,  ug/g 
Nitrate  as  N,  ug/g 
Phosphorus,  ug/g 
Potassium,  ug/g 
Lime  as  CaC03,  X 
Neut.  Pot.  (2) 
Acid  Pot.,  meq/100g 
Acid-Base  Pot.  (2) 


5.1 
8.39 
20.1 

0.29 
0.71 
5.2 
1.68 
0.7 
<1 
1.5 
60 
<0.1 
<1 
474 
-237 


3.9 
7.69 
8 
5.8 
0.65 
0.45 
3.81 
0.089 
<0.1 


4.5 
1.05 
13.4 

0.08 
0.71 
0.15 
<0.01 
0.6 
<1 
18.3 
20 
<0.1 
<1 
11 
-6 


3.5 
1.81 
9 
<1 
<0.01 
<0.01 
<0.01 
<0.01 
<0.1 


<0.1 


2.3 
8.95 
12.7 
3.06 
0.33 
0.95 

1.5 
0.28 
<0.1 


0.1 


TOTAL  METALS, 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Gold 

Iron 

Lead 

Manganese 
Mercury 
Si Iver 
Zinc 


ug/g: 


3580 
8870 
420 
17 

63100 
10700 
875 
<5 
28 
32900 


2095 
1510 
69 

<20 
24300 
3170 
29 

<20 
4480 


47 
14 
1 

<1 

13500 
1850 
314 
<5 
5 

741 


7470 
55 
<20 

<20 
5790 

570 
1340 

<20 
280 


2710 
2320 
80 

<20 
23600 
11100 

<20 

28 
4740 


5X  ACETIC  ACI0 

EXTRACTABLE  METALS  ug/g 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

Silver 


(1)  Metric  Tons/Hectare       (2)  T  CaCO3/1000  Tons 


Nellie  Grant  Mine 
Toxicity  Characteristics  Leaching  Procedure 
Uaste  Analysis 


East  Spoils 
11-30-90 

Uncorrected  for  Corrected  for 

Minimum  Spike  Recovery  Spike  Recovery 

Regulatory  Reporting  Result,  mg/l  Result,  mg/l 

Metals  CAS  No.         Limit,  mg/l  Limit,  mg/l  in  Extract  in  Extract 


Arsenic 

Cadmium 

Lead 

Mercury 

Silver 

Zinc 


7440-38-2 
7440-43-9 
7439-92-1 

7439-  97-6 

7440-  22-4 


5.0 
1.0 
5.0 
0.2 
5.0 


0.5 
0.1 
0.5 
0.02 
0.5 
0.5 


<0.5 
<0.1 
<0.5 
<0.02 
<0.5 
5.0 


<0.5 
<0.1 
<0.5 
<0.02 
<0.5 
5.2 


Metals 


CAS  No. 


Regulatory 
Limit,  mg/l 


Mill  Building 
11-30-90 

Minimum 
Reporting 
Limit,  mg/l 


Uncorrected  for 
Spike  Recovery 
Result,  mg/l 
in  Extract 


Corrected  for 
Spike  Recovery 
Result,  mg/l 
in  Extract 


Arsenic 

Cadmium 

Lead 

Mercury 

Si Iver 

Zinc 


7440-36-2 
7440-43-9 
7439-92-1 

7439-  97-6 

7440-  22-4 


5.0 
1.0 
5.0 
0.2 
5.0 


0.5 
0.1 
0.5 
0.02 
0.5 
0.5 


7.0 
0.5 
6.0 
<0.02 
<0.5 
43 


7.1 
0.5 
6.2 
<0.02 
<0.5 
45 


Metals 


Regulatory 
Limit,  mg/l 


Tai I ings  Pond 
11-30-90 

Minimum 
Reporting 
Limit,  mg/l 


Uncorrected  for 
Spike  Recovery 
Result,  mg/l 
in  Extract 


Corrected  for 
Spike  Recovery 
Result,  mg/l 
in  Extract 


Arsenic           7440-33-2             5.0                       0.5  10.2  10.3 

Cadmium           7440-43-9             1.0                       0.1  1.9  1.95 

Lead                7439-92-1             5.0                       0.5  43  44 

Mercury           7439-97-6             0.2                      0.02  <0.02  <0.02 

Silver             7440-22-4             5.0                       0.5  <0.5  <0.5 

Zinc                                                                  0.5  140  150 

East  Spoils 
11-30-90 


Metals  Spike  Concentration,  mg/l        Spike  Percent  Recovery 


Arsenic  0.25  100 

Cadmium  0.25  95 

Lead  0.25  97 

Mercury  0.001  119 

Silver  0.25  87 

Zinc  0.25  96 


¥ATER  QUALITY  BUREAtJ 


STATE  MONTANA 


HELENA,  MONTANA  59601 
COUNTY  JEFFERSON 


LAT.-LGNG. 
STATION  CODE 
DATE  SAMP  LEO 


07-05-77 


SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 


8N  5W  14CB0  7& 
77W1316 

0411  -U  MISSOURI 


WATER  USE 
AQUIFER (S ) 
SAMPLED  BY 


■  tVmP  SAMPLED     1630  ?&®^mm&  <  '  WATER  FLOW  RATE  .Vtf-^m^M^^.*  ■ 

METHOD  SaMpLEO    '  Wt&WSg^^^  FLOW  MEASUREME NT .  METHOD V^^^ %*7l* 

rce  :'spRifiol^iilft(- Altitude  of  -Xano  'Sur.?^ 

4-  i    •!  1  >  !:•!  •;  =  'i 


SAMPLE  SOU 


DOMESTIC 


WQBH 


TOTAL  WELl,  DEPTH  BELOW  LS 
SWL  ABOVE(  +  >  OR  BELOW  LS  ^ 
SAMPLE  DEPTH  BELOW  SURFACE \ 


l<yy^\l^  SAILING  i'lTE:  SPRING  WAT  ER;  NEAR  NELLIE  GRANT,  MINE 


CALCIUM  (CAJ 

MAGNESIUM  (MGI 

SOOIUM  (NAI 

POTASSIUM  (Kl 

IRON  ( FEt 

f  MANGANESE  IMN) 

ALUMINUM  (AL) 


MG/L 


MEQ/L 


MG/L 


MEQ/L 


B ICARBONATE (HC03  ) 
CARBONATE  (CQ3j_ 
CHLORIOE  (CLI 
SULFATE  CS041 
FLUOR 10E  tF) 


0.999 


PH0SPHATE<PO4  AS  Pi 
N03+N02(TOT  AS  N) 


SUM  CATIONS 


0.0 


0.0 


SUM  ANIONS  46.000 


0.999 


LABORATORY  PH 
FIELD  WATER  TEMPERATURE  (C 


SUM-DISS.  IONS  MEAS •  I  MG/L I 
LAB  CONDUCT I VI TY-UMH0S-25C 


6.10  TOT  HARDNESS(MG/L-CAC03) 

TOT  ALKALMIJLYJi^J-rCACOlL 
— ~~    "LABORATORY  TURBIDITY  (JTU) 
179.2  SOOIUM  ADSORPTION  RATIO 


j    A  D  D  I  T   I  0  N  A  L 

COPPER.TR   (MG/L  AS  CU)  .20 
ZINCTR   (MG/L  AS  ZN )  3.9 


LEAO,TR   (MG/L  AS  PB) 
SILVER,   TR   (MG/L  AS  AG) 
MERCURY,   TR   (MG/L  AS  HG ) 


;       •  10 

<  0.05 
.0003 


PARAMETERS 

IRON,TR   (MG/L  AS  FE ) 
MANGANE SE ,TRC NG/L_AS_  M_N)_ 
"CAOMlUM,  TR   fMG/L  AS  CD) 
ARSENIC.TR   (MG/L  AS  AS) 


1.1 

.030 
.30 


REMARKS;   B|tJLOER  BATHOLITH  0662 


USED  FOR"  DRINKING 


«etsURED(RI=REPORTEO   ( 6 HESTI HATEO_M=HET ERS   TR=T0TAL_REC0VERA6LE_  _  __ 
STND  DEV.   ION  BALANCE     9.99  -        CA       MG       NA         K       CL     5U*     ■-  —  — ^  


SEGMENT •  MPO£S 
CALC.  M£Q/L=   INSUFFICIENT  DATA 


0.0 


"0.0     0.0     0.0     0.0100.0  0.0 


0.0  0.0 
77W1316 


"J! 

STATE  HEALTH  OEPT*               HATER  QUALITY 
Wtt           STATE  MONTANA 

BUREAU                HELENA,   MONTANA  59601 
COUNTY  JEFFERSON 

LAT.-LONG. 
STATION  COOE 
OATE  SAMPLED  07-05-77 

SAMPLE  LOCATION       8N  5W 
ANALYSIS  NUMBER  77W1315 
DRAINAGE  BASIN     04U  -U 

14C8D 

111  J  J  Uvn  & 

•     TIME  SAMPLEO     1600     -  , 
METHOD  SAMPLEO  'GRAS. 
l   SAMPLE  SOURCd  ?  MINE  DRAIN  t 

$mpm<ft-:P\v-    WATER  FLOW ,  RATE  ^  /  ;>  ■;, ,  ^ 
PLOW  MEASUREMENT, METHOD ^10h.^t 
mm;t   ALTITUDE  OF  LAND  SURFACE  if^^k^il 

»!v.  i'ii-'l  '  l 

3           WATER  USE     UNUSED  • 
AQUIFER  (SI  ^  '  - 
SAMPLED  BY  WQBH 

TOTAL 

:.;,:-V-  swl 

SAMPLE 

WELL  OERTH  BELOW  LSf^fc/vn^ 
ABOVE  (+1  OR  BELOW  IS 
OEPTH  BELOW  SURFACE!/  -Wi:  r 

;  *        k       SAMPLING  SITE:  WATER  IN  NELL  I 

e,  GRANT  MINE     t> . ,  v,  ) 

•.»<  •»»/,'  5  "'•"•-.-iy.-t 

MG/L 

CALCIUM  (CA1 
MAGNESIUM  (MG1 

MEQ/L 

MG/L 

BICARBONATE (HC03) 
CARBONATE  (C03) 

MEQ/L 

SODIUM  (NAI 
POTASSIUM     (K)  . 
.        .    IRON   (  FE )  ^  t  ;    r:  ' 

CHLORIDE     (CL)     V  =V 
SULFATE   (S04|         36.0  V 
FLUORIDE    '    ( F  I                w  "  . 

~7~. — — ~  : — T3.  

;>    U  .  i  Pm 

1  MANGANESE  (HN> 
ALUMINUM  (AL) 

PHGSPHATE(P04  AS  P) 
N03+N02(T0T  AS  N) 

»         SUM  CATIONS^        0.0  v 

0.0 

SUM  ANIONS  36.000 

'  0.750 

^                         LABORATORY  PH 
FIELO  WATER  TEMPERATURE  (C) 

6.30 

TOT  HARDNESS(HG/L-CAC03I 
TOT  ALKALINITY ( MG/L-CAC03 ) 

SUM-DISS.    IONS  M5AS.(MG/L| 
LAB  CONDUC T I VI T Y-UMH0S-25C 

166.9 

LABORATORY  TURBIDITY  (JTU) 
SODIUM  ADSORPTION  RATIO 

I                                  A  D  0  I  T  J 
COPPER, TR   (MG/L  AS  CU) 
ZINCTR   (MG/L  AS  ZN) 

[  0  N  A  L 
.08 
15. 

PARAMETERS 

IRON.TR   (HG/L  AS  FE) 
MANGANESE, TR (MG/L  AS  MN ) 

6.9 
.56 

LEAD, TR  (MG/L  AS  PB) 
SILVER,   TR   (MG/L  AS  AG) 
MERCURY,   TR   (MG/L  AS  HG) 

<  0.05  i 

<  0.05 

<  0.0002 

CADMIUM,  TR   (MG/L  AS  CO) 
ARSENIC, TR  (HG/L  AS  AS)  . 

.046 
.001 

REMARKS:  MOULDER  3ATH0LITH  0662     ^  ;  : 

EXPLANATION:  MG/L=M ILL! GRAMS  PER  L ITER     MEQ/L-MILL IEQUIVILENTS  PER  LITER 
ALL  CONSTITUENTS  DISSOLVED   (DISS)   EXCEPf  AS  NOTED.  t6T=T0TAL  SUSP^SUSPENOEO 
JM)=  M£ASURED(R)=REPORTEO  (E )=£STI MATEO  M-METERS  TR=TOTAL  RECOVERABLE 


Sample  no  03  ;  sampler  op  handling  2100  analyst-  me  lab  wqbh 
completeo • 09-16-77    computer  run  09/27/77    data  0975/prcg  0876  fund  0662 

;  stnd  dev.  ion  balance  7.82  ca  mo  na  k  cl  s04  hcq3  c03  n03 
segment         mpoes  0.0    0.0    0.0    0.0    0.0100.0    0.0    0.0  0.0 

calc.  meq/l*  insufficient  oata  77w1315 


STAT*  HEALTTTcTfPTT" 


HATER  QUALITY  BUREAU 


HELENAf  MONTANA  59601 


STATE  MONTANA 


COUNTY  JEFFERSON 


LAT.-LONG. 
STATION  COUE 
DATE  SAMP  LEO 


07-05-77 


SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 


8N     5W  14CB0  , 
77W1316 

0411  -U  MISSOURI 


yTlME,  SAMPLED    .  l^O^^^^mi  ^m^:^-  >■  WATER  FLOW  RA?T  . 
ETHOD  SAMPLED    OM^W^m^  -  FLOW  MEASUi 
SAMPLE  SOURCE    'SPJRINOJK  ^  ^ALTITUDE  OF  LAND  SURFACE 


FLOW  ME A SURE ME NT  METHOD 


WATER  USE 
AQUIFER(S) 
SAMPLED  BY 


DOMESTIC 
WQBH  i;:  '  " 


TOTAL  WEL1,  DEPTH  BELOW  LS ; 
SWL  ABOVE  (  +  |  OR  BELOW  LS;- 
SAMPLE  DEPTH  8EL0W  SURFACE^ 


-  >■  \  *-  '    -  >  .^vv»v:-'-  Praia 

SAMPLING  SITE:  SPRING  WATER  NEAR  NELLIE  GRANT  MINE  ~ 


CALCIUM  (CA1 
MAGNESIUM   ( MG \ 

MG/L 

MEQ/L 

B ICARBONATE (HC03  ) 
CARBONATE  (C03) 

MG/L 

MEQ/L 

.     SODIUM  (NA) 
POTASSIUM     (K)  < 
'    ;  :   IRON  (FEI  4 

CHLORIOE     (CL  J  7 
SULFATE   (S04I  ; 
v          FLUORIDE       (F)  'U 

48,0 

0.999 

» MANGANESE  (MN) 
ALUMINUM  (AL) 

PH0SPHAT£(P04  AS  PI 
N03+N02(T0T  AS  N) 

;        SUM  CATIONS 

~~o7o~~~ 

?-H-""o7o~ 

-         "        SUM  ANIONS 

4 875 00 

0.999 

LABORATORY  PH 
FIELD  WATER  TEMPERATURE  (C) 


6.10  TOT  HARDNESS ( MG/L-CAC03) 
  _TOT  ALKALINITY!  MG/L-CAC031 


SUM-DISS.  IONS  ME AS. (MG/L I 
LAB  C0NDUCTIVrTY-UMH0S-25C 


179.2 


LABORATORY  TURBIDITY  ( JTU) 
SODIUM  AOSCRPTION  RATIO 


ADDITIONAL 
COPPER, TR   (MG/L  AS  CU)  .20 

ZINCTR   (MG/L  AS  ZN )  3.9   

LEAD, TR  (MG/L  AS  PB)  \  .10 
SI LVER ,  T R   ( MG /L  AS  AG )       <  0.05  > 
MERCURY,   TR   (MG/L  AS  HG  )  .0003 


PARAMETERS 

IRON,TR   (MG/L  AS  FE) 
MANGANESE,  TR<NG/L_AS_  MNl_ 
CA  DM  IU  M  ,  TR   (MG/L  A  S  "C  D ) 
ARSENIC, TR   (MG/L  AS  ASI 


1.1 
.12 
.030 
.30 


REMARKS:   BOLDER  BATHOLITH  0662         USED  FOR  DRINKING 

EXPLANATION:  M G / L^ M ILL I G RAMS  PER  LITER  M£Q/L=MIL LI SQUI VIL ENTS  FER  LITER  ' 
ALL  CONSTITUENTS  DISSOLVED  (DISS )  EXCEPT  AS  NOTEO.  T0T=T0TAL  SUSP=SUSPENDED 
(M)=  MEASURED(R) =RE PORT ED  ( E  l=ESTI MATED  M=METERS   TR=TGTAL  RECOVERABLE 


SAMPLE  NO  04  SAMPLER       DP        HANDLING  2100       ANALYST       ME       LAB  WQfe, 

COMPLETED  09-16-77     COMPUTER  RUN  09/27/77     DATA  0975/PRCG  0376  FUND  0662 
STNd  DEV.   1  ON  BALANCE     9.99  CA       MG       NA         K       CL     S04    HC03     C03  N03 

SEGMENT  MPDES  0.0     0.0     0.0     0.0     0.0100.0     0.0     0.0     0.0  j 

CALC.  M£Q/L=   INSUFFICIENT  DATA  77W1316 


L 


STATE  HEALTH  OEPT.  HATER 

QUALITY  BUREAU                HELENA,  MONTANA 

59601 

feb                STATE  MONTANA 

COUNTY  JEFFERSON 

m  LAT.-LONG. 
STATION  COOE 
OATE  SAMPLED  07-05-77 

SAMPLE  LOCATION      8N  5H 
ANALYSIS  NUMBER  77W1315 
DRAINAGE  BASIN     0411  -U 

14C80 
MISSOURI 

TIME  SAMPLED     1600     r                                ^'      HATER  FLOW  RATE 
METHOD  SAMPLED  _GRAB  I            /             FLOW  MEASUREMENT  ,  METHOD 
i   SAMPLE  SOURCE  ^  MINE  ORAIN       *  <  -     ALTITUDE  OF  "LAND  SURFACE  3  M:^:0U 

i.-:'v--"'    '    ■  •  ■ 

B           HATER  USE     UNUSED    : ,  ^  ; 
AQUIFER  <SlT>  V  1 
SAMPLEO  by    wqbh  - 

,     TOTAL  HELL  OEpTH  BELOH  LS 
;  v:    SWL  ABOVE  (♦ 1  OR  BELOW  IS  ¥±£s  Z$~A\ 
SAMPLE  DEPTH  BELOW  SURFACE? " i  Y 

.•■.v.;- yl-r 

;                 SAMPLING  SITE:  WATER 

IN  NELLIE  GRANT  MINE  • '                        I  w  ' 

;  .:.  •                               MG/L          MEQ/L  MG/L 

CALCIUM  (CAl                      "    i  8ICARB0NATE(HC03) 
MAGNESIUM  (MG1                                                  CARBONATE  (C03I 

MEQ/L 

SODIUM  (NAJ  <w  • 
POTASSIUM     (K  )  : . 
^           IRON  (FEP  : 

CHLORIDE  (CLI 
SULFATE   (S04I  36.0 
•  ^              ■     FLUORIDE    *  ^  (F)             ,  ~~  .  . 

:  <'  V--.;:     • ' ' 
0.750 

■  '*<"*'    •  - 

*  MANGANESE  (MN) 
ALUMINUM  (AL) 

PHGSPHATE(P04  AS  PI 
N03+N02(T0T  AS  N| 

■■           ■   ;r-                    ■       '   -..V'--'  ■             ■V"              -  ■•■,•'';>•-■•■'■''.  '.  '"' 

SUM  CAT  IONS  "        0  .0 

0.0                        SUM  ANIONS        36.000  - 

"^7750 

W                          LABORATORY  PH 
{FIELD  HATER  TEMPERATURE  (C) 

6.30           TOT  HARDNESS(MG/L-CAC03I 
TOT  ALKALINITY ( MG/L-CAC03 ) 

J    SUM-DISS.    IONS  McAS.(MG/L* 
LAB  CONDUC T I VI T Y-UMH0S-25C 

LABORATORY  TURBIDITY  (JTU) 
166.9              SODIUM  ADSORPTION  RATIO 

A  D  0  I  T   I  0  N  A 
COPPER, TR  (MG/L  AS  CU)  .08 
ZINCTR   (MG/L  AS  ZN)  15. 


LEAD, TR  (MG/L  AS  PB)       <  0.05  ; 
SILVER,   TR  (MG/L  AS  AG)       <  0.05 
MERCURY,   TR   (MG/L  AS  HGI       <  0.0002 


PARAMETERS 

IRON,TR   (HG/L  AS  FE) 
MANGANESE , TR (MG/L  AS  MN) 
CADMIUM,  TR   (MG/L  AS  CD) 
ARSENIC, TR   (HG/L  AS  AS) 


REMARKS:  fifOULDER  BATHGLITH  0662        "  - 

EXPLANATION :  MG>  L=H ILL! GRAMS  PER  LITER     MEQ/L=MILL IEQUIVILENTS  PER  LITER  _ 
ALL  CONSTITUENTS  DISSOLVED   (DISS)   EXCEPT  AS  NOTED.  TOT^TGTAL  SUSP=SUSPENOEO 
(M)=  MEASURED (R) =RE PORT ED  (E  )=ESTI MATEO  M=M£T£BS  TR=TOTAL  RECOVERABLE 


f SAMPLE  NO  03       [       SAMPLER       OP         HANDLING  2100       ANALYST  *     ME       LAB  HQBH 
COMPLETED -09-16-77     COMPUTER  RUN  09/27/77     DATA  0975/PRCG  0876  FUND  066  2 
STND  DEV.  .ION  BALANCE     7.82  CA       MG       NA        K       CL     S04     HCQ3     C03  N03 

SEGMENT  MPDES  0.0     0.0     0.0     0.0     0.0100.0     0.0     0.0  0.0 

CALC.  MEQ/L**  INSUFFICIENT  OATA  77W1315 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     GENERAL  GRANT   PA# :  22-245 

Date;     May  19,   1993   Time:  

Field  Team  Leader:     Bullock,  Pioneer  

Sampling  Personnel:     Babits,  Flammanq,  Lasher,  

Clark;  Pioneer  


Pierson;  TD&H 

Visitors:  None 


Weather/Seasonality  Observations :  Partly  cloudy;  sunny;  runoff 
season,   some  snow  left;  rain;  cool.  


Photographic    Log    (Film  Roll  and  Photo  No. 'a/Video  Tape  Number)  :       #30:     Shaft    #1,    GW~  1 

sample  location;  #31:  WR-1  sample;  #32:  WR-1;  #33:  Source  of  WR-2; 
#34:  WR-2   (yellow).     Video  Tape  No.  2  


General  Comments /Observations  (not  covered  specifically  In  attached  Inventory  Forms) 
N/A 


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Backfill 
trenches  and  caved  shaft  with  dump  material.  Amend  and  reveqetate 
disturbed  areas.  Backfill  open  shaft  with  limestone  if  study  of 
Nellie  Grant  site  indicates  the  General  Grant  shaft  is  a  source  of 
contamination. 
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name  (  s  )  :     GENERAL  GRANT   PA#  :  22-245  

Legal  Description:     T     8N     ;R     5W  ;Sec.     15     ,   SW1/4  SW1/4  1/4 

County:     JEFFERSON   Mining  District:  CLANCY  

Latitude:     N  46°  26'    16"         Longitude:     W  112°   12'  07"  

Primary  Drainage  Basin  and  Code:     Lump  Gulch/10030101  

Secondary  Drainage  Basin:     Lump  Gulch  

USGS  Quadrangle  map  name(s):     Chessman  Reservoir  

Mine  Type/Commodities:     Hardrock/Lead,  Zinc  

Activity  Status:     Active  , Inactive/Exploration  X  , Abandoned  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  James  Crawford 
and  Lester  Mirehouse,  1700  Sanders,  Helena,  MT  59601.  (406)  442- 
7744;  Helena  National  Forest.  

Relationship  to  other  mines/sites  in  the  area/district:  

Adjacent  to  Nellie  Grant  mine  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  Shaft  #1  has  been  grated  by  the 
MDSL/AMRB.  


General  site  features:  Elevation  7000'  ,  Slope  10o-20° 
Aspect  Southeast  

Land  use:     Mining  ,  Recreational  X  ,  Residential_  ,  Urban_ 

Agricultural  ,  Other ( Specify)  

Area  of  disturbed/unvegetated  lands?     2.6  acres. 

Dimensions :     Approx.   500  feet  x  225  feet  


Predominant  vegetation  types:  Douglas  fir,  Lodqepole  pine,  grouse 
whortleberry,  bear  grass,  blue  bunch  wheat  grass  

Access:     roads  -  good  X  ,  poor  ,  4wd  X  ,  trail  

Other  logistical  considerations  (proximity  to  other  sites) :  

Access  road  through  Nellie  Grant.  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmg  weii  Log  printout^).     There  are  no  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (aiso 
note  presence  of  radioactive  minerals)  Veins  in  highly  sericitized  Butte  quartz 
monzonite.  Site  lies  near  wetlands  associated  with  Frohner  Meadows 
and  also  lies  near  the  headwaters  of  the  perennial  stream,  Lump 
Gulch.      Groundwater   levels   at   the   nearby  Nellie   Grant   site  are 

approx.   30'   bgs  in  the  shaft;  and  at  2 '-9'   and  at  24'+  in  a  

downgradient  monitoring  well.  


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  

Stringers  in  a  near  vertical  vein  of  milky  quartz  with  much  

sphalerite  and  pyrite,  and  some  galena.  Wall  rock  of  the  vein  is 
alaskite.     Ore  was  milled  at  the  Nellie  Grant  site.  


Mine  Operation? 

Shafts  -     Yes  X  ,  No  ,  # 

Adits  -      Yes  X  ,  No  ,  # 

Pits  -         Yes  X  ,  No  ,  # 

Placers  -  Yes  ,   No  X  ,  # 

Other  -       Yes  X  ,  No       ,  # 


,  Comment  Open  (covered  w/  grate) 
,  Comment  Collapsed  


C omment  All  shallow 
Comment 


Comment  Trenches 


Mill  Operation? 
questions : 


Yes 


No  X 


If  yes   answer  the  next  three 


Period(s)  of  Operation 


N/A 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  
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GENERAL  GRANT,  PA  NO.  22-245 

T08N,  R05V,  SECTION  15 
SCALE:    1'  =  iaoo' 


( 


I 


II.   INFORMATION  COLLECTED  ON  SITE 
A,    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2).  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks . 

Source  types ;  Waste  rock  dumps  and  piles  (WR)  ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM) ;  garbage/refuse/ junk  dumps 
(DMP);  other  sources  (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distributionupproximate  %  sand,  siit,  &  ci*y> :  


N/A 


Determine  tailings  impoundment  depth  and  describe  stratification 
tailings  if  observable  (based  on  texture  and  color) :  N/A 

of  the 

Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  impoundments )  : 

N/A 

Describe  condition  of  the  tailings  impoundment  (Note  condition  of  dams  or 

location  of  breaches)  :  N/A 

structures. 

Comments  on  potential  for  mitigation:  N/A 

MDSL  AMRB/PIONEER  4/9/93 


r 


a 

m 

if 

n 

18 

eh3 

01 

<0 

z 

< 
Z 

<; 

SB 

< 
Z 

«C 

\ 
Z 

«< 

\ 
Z 

rH  O 
O  rH 

s 

at 

O 
\  CM 

O  rH 

< 
z 

< 

z 

< 

z 

< 

z 

< 

z 

Hi 

z 

in 

CM 

(N 

in 

CN 
CM 

< 

< 

< 
z 

< 
z 

< 

< 
z 

ill 
ill 

z 

1 

< 
z 

< 
z 

< 

z 

< 
z 

z 

< 
z 

s 
z 

s 
z 

I 

I 

< 
z 

< 
z 

< 
z 

< 
z 

< 
z 

< 
z 

0 
0 

z 

CD 

a 
□ 
z 

CD 
C 
0 

z 

CO 

c 

0 

z 

a) 

0 

z 

CO 
0 

z 

CD 

c 

0 

z 

CO 

c 

0 

z 

CO 

e 

0 

z 

CO 
B 
0 

z 

CD 
B 
O 
Z 

M 

s 

H 

6 

« 

8 
| 

p 

(0 

01 

M 
KJ 
0 
B 

P 
tj 

x; 

W 
J3 

U 
0 

o 
< 

m 
o 

-a 
c 
m 

0 

p 

W 

X! 
P 

0 

o  a 
m  e 

<  T3 

S3 

C  0) 

C  P 
*H  01 

CO 

C.C 
•H  P 
XI  3 

<0  0 

U  0] 

a>  ■» 
>  >0 
0  CD 
XI  M 

in  <o 
a  c 

S  0 

3  -H 

•a  p 

10 

IS 

rH  a 

CO  X 
X  CO 

M 
10 

c 

a) 
c  -a 

01 

01 

C  si 

XI  U 
10  O 

o  c 

CD  •» 

>  10 
0  CO 
XI  U 
<0  10 

a  a 
a  o 

3  -H 

•a  p 

10 

5  M  0) 

O   O  rH 
rH  rH  "O 
rH  Q.T3 

CO  0 

c  xi 

A 

-H  -o 
c 

0)  CO 

c 

•H  P 
XI  01 

(0  10 

O  CD 

CD  •» 
>  <0 
O  CD 
Xt  U 
<0  <0 

O4  C 

i-3 
X)  P 
(0 

SMS 
O  O  10 

rH  rH  CO 

h  an 

CD  X  P 
X  CO  01 

Si 

0 
c 

CO 

u 

Eh 

•a 
c 

(0 
X! 

0 
c 

CO 
M 

en 

S 

a 

CD 
XI 

CO 

rH 

c 

CD 
CD 

a 

CO 

XI  =n= 

01  si 
p  0 

->H  C 

a  co 

P  Eh 

•  (0 
0 

0  m 

01  =«t 

a 

(0  Si 

0 

CO  C 

rH  CD 

2  EH 

p 

10 
CD 

X! 
O 
C 
CO 
M 
P 

■a 
c 
0 

CD 
W 

m 

(0 
CD 

x: 
u 
c 

CD 

u 
p 

■a 
u 

si 

EH 

p 

01 
(0 
CO 

Si 
0 

c 

CO 
M 
P 

X! 
P 
M 
3 
O 
Cn 

0) 

10 
CD 

X! 
U 

e 

CD 

M 
P 

X! 
P 

o 

CM 

o 
n 

O 

r» 
n 

In 

O 
CO 

0 

■«* 

O 

in 

g 

g 

g 

g 

g 

g 

g 

g 

g 

g 

1  •  • 
gw 

rH 

s 

s 

CM 

PS 

n 

CM 

« 
5 

rn 

5 

EH 

rn 

EH 

EH 

in 

M 
Oh 
O  CN 
C/3 

6  £ 

o  er 

U  3 

«H  o 

u 

C  -P 

o 
+J 

cd  CN 


«+-( 
o 

<D 
+J 
•H 

ra 
O 

a 
e 
o 
0 


B.      GROUNDWATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification:  


Filled  shafts:  Yes  X  ,  No  ,  Number :   1       Identification:     Shaft  #1 


Seeps/Springs:  Yes  ,  No  X  ,  Number:   Identification: 


Groundwater  wells  within  4  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  62 

Distance  to  nearest  well  used  for  drinking?     Approx.   4  miles 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW);   Seep/Spring  (SP) . 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),   SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  X     ,  Unlikely  . 

Uncontained  sources  and  groundwater  in  the  open  shaft.  ( 


Other  observations/notes:  Shaft  #1  covered  by  grate  that  is  locked 
and  cemented  to  soil  but  access  with  bailer  between  soil  and  grate. 
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C.      SURFACE  WATER  CHARACTERISTICS 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps . 

Flowing  streams:     Yes  ,  No  X  ,  Name(s)  :_  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s) 


Other  surface  water:     Yes  X     ,  No  ,     Name ( s ) /Description:     In  a  

number  of  trenches ,  standing  water  is  present  which  is  exiting.  Also, 
snow  melt  runoff  is  flowing  down  the  road.  

Waste  materials  within  any  floodplain:     Yes  ,  No  X      Source  ID(s) :_ 

Approximate  Flood  frequency?  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?  N/A  


High  Flow:  ,  Average  Flow: 


Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)?_ 
Frohner  Meadows  (Beaver  Ponds)   is  approx.   1  mile  from  site.  


Surface  water  draining  onto  or  through  waste  sources:  Yes  X  ,  No 
Describe:     Only  collected  runoff  that  exits  after  standing  


Surface  water  use  within  15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TfcB  habitat?) 

Wetlands ,  possible  limited  fisheries ,  stockwaterinq,  irrigation  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  , 

No  X  ,  Distance  downstream  (ft)?   Describe/explainwote  streambank  stability 

and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I   
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

( 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  Nellie  Grant  mine  site  could  be 
available  for  treatment;  approx.  50  acres  

Wetlands  present:  Yes  X  ,  No  ,  Describe:     But  these  are  below  

Nellie  Grant  site  in  the  Frohner  Meadow  

Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe:  


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  X  ; 

100-300  ;   300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?    Approx.  4  miles  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high         moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No   X  , 

Describe :  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  ; 

Comments  None  

Evidence  of  recreational  use  on  site:    Yes  ,  No  X  ,  Describe:  Logging 

is  occurring  in  the  area.  

Accessibility  -  Fences,  warning  signs,  closed  roads?  Unrestricted; 
gate  posts  are  present.  

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes       ,  No  X  .  Comment 


C 


Primary  Drainage  ;  Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low 

Fisheries  Habitat  and  Species  Classification  -  4 
Sport  Fishery  Classification  -  4 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations:  

Shaft  #1  is  grated.  

Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations: 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:     Open  pits  are  apparently  stable.  


Unstable   waste   piles,    impoundments,    undercut  banks:    Yes  ,    No  X  , 

Number  ,  types  and  locations:  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain 
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USGS,  Topographic  Map,  Chessman  Reservoir,  Montana,  7  1/2  minute 
Quadrangle,  1985. 
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XRF  ANALYSIS  RESULTS 


GENERAL  GRANT 
PA  NO.  22-245 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


GENERAL  GRANT 
PA  NO.  22-245 


9 


MDSL  AMRB/PIONEER  4/9/93 


( 


c 


( 


1    AIMSS  SCORESHEE-T1 

SITE  NAME:                GENERAL  GRANT 
LINE  PA  NUMBER:    22-245 


NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

3.760 

6 

WELLS  - 1  Ml.  x  2.5 

22.5 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

53 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

75.5 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

113552 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

0 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

0 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

2 

13C 

POTENTIAL  TO  RELEASE 

LINES  13Ax  13B 

40 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

40 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

3.963 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

0 

18 

WETLANDS 

0 

19 

SW  -  TARGETS 

FISHERY 

1 

20 

RECREATION 

0 

21 

IRRIGATION/STOCK 

0 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16  -  22 

1 

24 

SURFACE  WATER  SCORE 

LINES  14  x  15  x  23 

159 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26  B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26A  x  26B 

50 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

50 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.175 

29 

POPULATION  -  4  MILES 

30 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /  WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

40 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

350 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

0 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37A  x  37B 

100 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

100 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.166 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

0 

41 

*T  I 

i  nKot I o 

INtAKtol  KLolUtNUt 

U 

42 

RECREATIONAL  USE 

0 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

0 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

0 

45 


TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 


1.14 


LINE 

SITE  NAME: 
PA  NUMBER: 

GENERAL  GRANT 
22-245 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

20 

2 

OPEN  SHAFTS 

100  EA 

'  \ 

3 

OPEN  ADITS 

50  EA. 

0 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

0 

5 

HAZ.  STRUCTURES 

40  EA. 

0 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2 -7 

0 

9 

POPULATION  -  1  MILE 

0 

10 

TARGETS 

NEAREST  RESIDENCE 

0 

11 

RECREATIONAL  USE 

0 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

0 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

0.00 

( 


c 


c 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name :     ALT  A   PA#:  22-001 

Date:     August  17,    1993   Time:  0950-1330 

Field  Team  Leader:     Bullock,  Pioneer  

Sampling  Personnel:     Belanger,  Pioneer  

Pierson,  TD&H  


Visitors:       Off-road  vehicle  riders 


Weather/Seasonality  Observations :  Overcast;  cool  (60°F);  cool, 
wet  spring  and  summer.  


Photographic  Log  <Fiim  Ron  and  photo  No.-s/video  Tape  Number) :  #13:  Open  cut  and 
WR-3;  #14:  WR-5,  WR-6,  and  WR-7;  #15:  Main  level  looking  west;  #16: 

SW-1  area  from  WR-1;   #17:  WR-1;   #18:  Adit  on  main  level.  

Video  Tape  No.  5  


General  Comments /Observations  (not  covered  specifically  in  attached  Inventory  Forms) 
N/A 


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Dumps  require 
grading,  amendments,  and  revegetation;  construction  of  stabilized 
drainages  is  necessary  through  the  dumps.  Water  discharging  from 
the  toe  of  WR-1  requires  treatment;  additional  characterization  and 
design  is  necessary.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name ( s )  :     ALTA   PA#:  22-001  

Legal  Description:     T     7N     ;R  4W     ;Sec.     10     ,  SE1/4  NW1/4  1/4 

County:     JEFFERSON   Mining  District:  COLORADO  

Latitude:     N  46°  22'   24"         Longitude:     W  112°  05'  12"  

Primary  Drainage  Basin  and  Code:     Prickly  Pear/10030101  

Secondary  Drainage  Basin:     Spring  Creek  

USGS  Quadrangle  map  name(s) :  Wickes  

Mine  Type/Commodities:  Hardrock/Gold,  Lead/  Silver,  Iron,  Zinc, 
Copper  

Activity  Status:     Active  /Inactive/Exploration  /Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private  

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Montana  Tunnels 
Mining,  Inc.,  P.O.  Box  176,  Jefferson  City,  MT  59638.  (406)  933- 
8314.  


Relationship  to  other  mines/sites  in  the  area/district:  Adjacent 
to  the  Gregory  Mine,  Wickes  Tailings,  and  Corbin  Flats;  directly 
east  of  the  active  Montana  Tunnels  Project.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    5600'  ,  Slope  15°-20° 

Aspect  Northeast  

Land  use:     Mining  X  ,  Recreational  X  ,  Residential  ,  Urban_ 

Agricultural  X  ,  Other ( Specify)  

Area  of  disturbed/unvegetated  lands?     15  acres. 

Dimensions : 


Predominant  vegetation  types:  Lodgepole  pine,  douglas  fir,  aspen 
grassy,  open  meadows.  

Access:     roads  -     good  ,poor  ,4wd  X  ,  trail  . 

Other  logistical  considerations  (proximity  to  other  sites) .  
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmq  weii  Log  printout(8):     There  are  8  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (Also 
note  presence  of  radioactive  minerals) .       The    site    lies    on    the    boundary    of  the 
Boulder  Batholith;  the  mine  was  underlain  by  Elkhorn  Mountain 
volcanics .     The  site  lies  in  the  headwaters  of  the  intermittent 
Spring  Creek;  water  leaving  the  site  flows  east-northeast  to  Spring 
Creek,  which  flows  northeast  away  from  the  site.  


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue :  The 
Alta  lode  was  discovered  in  1869;  it  operated  from  1896  until  1910, 
and  intermittently  after  that.  Most  production  of  ore  was  before 
1902;  however,  from  1902  to  1957,  production  was  recorded  at 
349,839  tons  of  ore  which  yielded  8,174  oz .  Au,  1,165,299  ox.  Ag, 
546,286  lbs.  Cu,  8,134,488  lbs.  Pb,  and  1,234,644  lbs.  Zn.  The  ore 
body  consists  of  lenses,  veins,  and  replacement  bodies  of  the 
minerals  sphalerite,  argentiferous  galena,  tetrahedrite,  and 
pyrite .  

Mine  Operation? 


Shafts  - 

Yes  X  , 

No 

/ 

# 

1 

/ 

Comment 

Adits  - 

Yes  X  , 

No" 

r 

# 

3 

/ 

Comment 

Pits  - 

Yes  , 

No" 

X 

r 

# 

Comment 

Placers  - 

Yes  , 

No" 

X 

# 

/ 

Comment 

Other  - 

Yes  , 

No" 

X 

r 

# 

/ 

Comment 

Mill   Operation?     Yes  X   ,   No  .      If  yes   answer  the  next  three 

questions : 

Period(s)  of  Operation:  Mill  is  located  at  Corbin  Flats;  1896  to 
1957,  intermittently.  

Origin  of  Ore  Milled  -  Custom  Mill         Dedicated  Mill  X  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  Bertha,  Gregory,  and  Alta 
mines 


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

Floatation         
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'-11  No 


Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 

Location  Depth        Yield  Static  Water  Level 


11/01/1993 


M:55781 
M:557B? 


07N  Q4W  07 


07N  04W  07  R 


$5.0, 


M:55783       Q7N  fUw  02  EC 


0.0 


100.0 


07N  04W  Q?  pp 


152.0 


500.0 


Q7N  PAW  m 


38.0 


10.0 


Q7N  Odw 


95.0 


8.0 


07N  04W  03 
07N  04W  09 
07N  04W  09 
07N  04W  09 
07N  naw  12 


70.0 


30.0 


07N  04W  11 
07N  04W  11 
Q7N  04W  14 


DCA 

BA 

BAA 

BAD 

ACD. 


95.0 
300.0 
400.0 
149.0 

23.0 


8.0 
120.0 
50.0 
70.0 
15.0 


07N  04W  14 
07N  04W  14 
07N  04W  14 
07N  04W  14 
07N  04W  16 
07N  04W  16 
07N  04W  16 
07N  04W  16 
07N  04W  16 
07N  04W  16 


CA 
CDCD 
3  


54.0 
84.3 
■  3<?tQ, 


BA 

BA 

BBCC 

BBCD 

ACCA 

BBAA 

CDBB 

DBAA 

DBDA 

DCAA 


200.0 
600.0 

79.0 
269.0 

53.1 

48.7 
298.7 

93.1 
124.0 
233.0 


40.0 
0.0 
40.0 


75.0 
500.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


8.00(D 


15.00(^ 


35.00£) 
20.00^ 


35.00 
15.00 

9.00 
45.00 

6.00(9) 


6.00 
7.34 
11.00 


31.00 
18.00 
27.53 
25.46 
39.15 
26.57 
66.05 
73.42 
113.92 
15.61 


ALTA,  P.A.  NO.  22-001 

T07N,  R04V,  SECTION  10 
SCALE;     i'  =  1000' 


# 


( 


II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM);  garbage/refuse/ junk  dumps 
(DMP);   other  sources   (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution(aPProximate  %  sand,  siit,  t  day)  :  

N/A  


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings   if  observable  (based  on  texture  and  color) :     N/ A  


Are    tailings    Wet    Or    dry     (Describe  location  of  partially  wetted  tailings  impoundments)  :        N/ A 


Describe  condition  of  the  tailings   impoundment  (Note  condition  of  dams  or  structures, 

location  of  breaches)  i        N/ A  


Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification:     Evidence  of 

seepage     from     Adit     #1     during     spring;     not     flowing     at     time  of 

investigation .  

Filled  shafts:  Yes  ,  No  X  ,  Number:   Identification:  


Seeps/Springs:    Yes    X    ,    No  ,    Number :    1         Identification:  Flow 

apparently  from  shaft  seeps  out  of  toe  of  WR-1;   sampled  as  SW-1.  

Groundwater  wells  within  5  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  109 

Distance  to  nearest  well  used  for  drinking?    Approx.   1.25  miles  


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW) ;  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter) ,  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  X     ,  Possible  ,  Unlikely  . 

Large,  uncontained  sources  containing  elevated  metal  values.  Water  is 
flowing  subsurface  through  the  dump  material.  


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s) :     Unnamed  tributary  of  Spring 

Creek  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s):     Additional  smaller  drainage 

bisects  dumps  WR-3,  WR-4,   and  WR-5.  


Other  surface  water:     Yes  ,  No  X  ,     Name ( s ) /Description: 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) : 

Single  stream  partially  flows  through  some  of  WR-1.  

Approximate  Flood  freguency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)  (cfs)?  

High  Flow:     1-2  cfs     ,  Average  Flow:     10  gpm  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

0  feet   


Surface  water  draining  onto  or  through  waste  sources:  Yes  X  ,  No 
Describe :     Single  stream  partially  flows  through  some  of  WR-1. 


Surface  water  use  within   15  miles  downstream?      (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&E  habitat?) 

Agriculture;  Prickly  Pear  Creek:  wetlands,  fishery,  recreation,  possible 
residential,  irrigation.  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes     X  , 
No  ,    Distance   downstream    (ft)?    >1000        Describe/explai  n (Note  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  % 

Waste  rock  material  has  eroded  into  the  drainage.  Elevated  metals 
concentrations  are  present  greater  than  1000  feet  downstream  of  WR-1. 
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

c 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     15  acres  


Wetlands  present:  Yes  ,  No  X  ,  Describe: 


Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe: 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  ; 

100-300  X    ;    300-1,000  ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     Approx.   1.25  miles  

For  each  source  (table  next  page): 

Available  fine  materials?       Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 

Residents    or    workers    within    200    feet    of    sources:    Yes  ,    No    X  , 

Describe: 


Population  within  1  mile:   1-10  X  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  

Comments  

Evidence  of  recreational  use  on-site:  Yes  X  ,  No  ,  Describe:  Off- 
road  vehicle  riders  on-site  during  the  investigation.  

Accessibility  -     Fences,  warning  signs,  closed  roads?  Unrestricted 


Sensitive  environments  on-site  or  adjacent  to  site 

State  or  National  Parks  -  Yes  ,  No  X  ,  Comment_ 

Wilderness  Area  -  Yes  ,  No  X  ,  Comment_ 

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment_ 

Bat  Habitat  -  Yes       ,  No  X  ,  Comment 


Primary  Drainage  ;   Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  3 
Sport  Fishery  Classification  -     Not  Rated 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  X  ,  No  ,  Number  1     ,  types  and  locations: 

Shaft  is  possibly  accessible.  


Hazardous  structures:  Yes  X  ,  No  ,  Number  7     ,   types  and  locations: 

Old  mine  buildings  and  houses  


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  X  ,  No  ,  Number  2  , 

types  and  locations:     Open  pits  with  approx .   50'  highwalls  


Unstable   waste   piles,    impoundments,    undercut   banks:    Yes   X    ,    No  , 

Number  4  ,  types  and  locations:  Dumps  associated  with  upper  workings 
are  unstable  and  eroding.  


Fire  and/or  Explosion  hazards:  Yes  X  ,  No  ,  Explain:     Old  structures 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


ALTA 
PA  NO.  22-001 
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I    A1MSS  SCORESHEET  ~j 


SITE  NAME: 

ALTA 

LINE 

PA  NUMBER: 

22-001 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

10 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

200 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

200 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

590.406 

6 

WELLS  - 1  Ml.  x  2.5 

20.0 

7 

GW  -  TARGETS 

WELLS -1  TO  4  Ml 

101 

8 

NEAREST  WELL 

0 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

121.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

14287825 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

100 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13Ax  13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

800 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

648.018 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

1 

18 

WETLANDS 

10 

19 

SW  -  TARGETS 

FISHERY 

5 

20 

RECREATION 

5 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

23 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

11923531 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

5 

26C 

POTENTIAL  TO  RELEASE 

LINES  26AX26B 

50 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

50 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

5.870 

29 

POPULATION -4  MILES 

100 

30 

NEAREST  RESIDENCE 

0 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29-33 

110 

35 

AIR  PATHWAY  SCORE 

LINES  27  x  28  x  34 

32285 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

50 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

20 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

5 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

100 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

150 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

5.347 

40 

DIRECT  CONTACT 

POPULATION  - 1  MILE 

1 

41 

TARGETS 

NEAREST  RESIDENCE 

0 

42 

RECREATIONAL  USE 

10 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

11 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

8823 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

262.52 

SITE  NAME: 

ALTA 

LINE 

PA  NUMBER: 

22-001 

INU. 

CITE  OACCTN/ 

bl  1 1  oArt  I  Y 

1 

THREAT 

A  AArOPIDII  |TV 

ACCESSIBILITY 

A 

UrtN  oHAr  I  o 

100  EA. 

10C 

3 

OPEN  ADITS 

50  EA. 

0 

4 

HAZARDS 

1  IMOTAO     1  1 1 V  A  /  A  1   1   c*   /  niTC 

UNSTAB.  HIWALLS  /  PITS 

75  EA. 

150 

5 

HAZ.  STRUCTURES 

40  EA. 

280 

6 

EXPLOSIVES 

0 

7 
I 

UA7    \h  A  TC  Q 1  A  1  O 

MAZ.  MAIEKIALo 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2-7 

530 

9 

nnni  n  atiam     -i  a  a  i  i  r — 

rOHULA I  ION  -  1  MILE 

1 

10 

TARGETS 

Kir —  A  nroT  ni —  o  i  r~M —  ki/^»i — 

NEAREST  RESIDENCE 

0 

1  1 

□  CPDC  ATIAM  Al    1  IOC 

KEOKEAI IUNAL  USE 

10 

12 

TARGETS  SCORE 

SUM  LINES  9-11 

i  i 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

116.60 

r 


SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 
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:e  health  dept. 


WATER    CUALITY  BUREAU 


HELENA,    MONTANA      5960 1 
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HOD  S 

mplTe 

WAT 
AQU  I 

~SAMP 


-LG 

isi  c 

A  M  P 
AMP 
AMP 
SOU 

zr< 

LEO 


A  i  t 
NG  . 

ODE 
LED 
LED 
LED 
FCE 
USE 
(S) 
BY 


MONT 
4622 

0  4-1 
14  45 
GRAB 
"STRE 
UN  US 

"WQ8H 


AM  A 
4  3N 


112    43  Sid 


80 


A  .'4 
ED 


COUNTY 
SAMPLE  LOCATION 
A*'A  LY  SIS  NU  MBcR 
"OR A IN AG £  BA 5  IN 
1&' A  T  ER   FLOW  RATE 

low  M£ASUREMENjr_MEjrHCD 


ALTITUDE   CP   LAND  SURFACE 
TCTAL    'ft ELL   DEPTH   BELCH  LS 
SWL  ASOVE ( + )    OR   BELOW  LS 
"SAMPLE    DEPTH   3  ELCVf  SURFACE 


JEFFE 
7N 

00  W05 

~o  4  i  i 

FLOW 


rsg 

1 1 
-u 
•  1 

MET 


2CCC 


'A  I  SSCURI 
5CF3U1  ) 


SAMPLING   SITE:    CORBIN   CREEK  ABOVE   ALT A   MINE  DRAINAGE 


ALC I UM  iCA) 

NE5IUM  («G~) 

SODIUM  { NA ) 

AS3IUM  CO 


.VG/L 
66- S 
2477 


.VEC/L 

3.^41  a 

"2.0  3  2 


B I C A  R BON ATE <HC O  3 ) 
CARBONTaTE  CCG3T 
CHLORIDE  (CD 
SULFATE  (SC4) 


MG/L 
73  »  3 
0*0 

22  7.0 


FLUORIDE  (F) 
>HGSPHATE(  PG4  AS  P) 
MG3+NG2    (TOT   AS   N ) 


MEQ/L 
1.202 

:  ~~0.0  " 

4,726 


SUM 


T  IONS 


S3. 2 


)  TtfAT'l 
-D  I  S3 


5*430 


LABORATORY    PH  8.99 

:  R    TEM  PER  ATURE  CO   

M-D  I  OS  ♦     IONS    MEAS  .  (  MG/L  ) 

CONOUCTIVITY-UMHOS-  25C  586.0 


SUM  ANIONS 


S.928 


TOT   HARDNESS < MG/L-CACG3) 

LAB OR AT OR Y   T UR 3 ID  IT Y    t N TU ) 
SODIUM   ADSORPTION  RATIO 


273 

__69__ 

470." 


A  O   D    I  ~ 

iOIMENT.  TOT,  SUSP  (MG/L) 

ZINC*TR    v  MG/L  AS   ZN  ) 

>7TGAN  ESE  »  TP.  (  MG/L  AS 


AN) 

NC,    D15S(,MG/L    AS    ZN  ) 
ON, FERROUS, DISS  (MG/L) 


I    O  N 
965. 

 ,22 

1  .OS 
.22 
.0  1 


A  L 


PARAMETERS 

COPPER, TR    (MG/L   AS  CU) 

I R  O  N  ,  T  R    (MG/L   AS  FEj 
 -  pHsFIE1_D(5U}' 

COPPER*  DISSCMG/L  AS  CU ) 
MA N  G  A N  E S  E  ,  D  I  S  S  (  MG  / L- M  N  ) 


-'.  A  PK  S 


:RT*NG    CREEK   SURVEY  NO   T* TAKEN 


"IOnATIONT  T4G7l=  MILLIGRAM  S   PER   LITER      MEQ/L— MILL  1  ECU  IV  ILENTS    PcR  LITcR 

CONSTITUENTS    DISSOLVED    (DISS)    EXCEPT   AS  NOTED.    TOT=TOTAL   SUSP= SUSPENDED 
j=    ME  ASU  R  ED  (  R  )  =  R  EFCRTED  _  C  E  )  =  £STI  .MATED   M=METERS  TR=TOTAL  RECOVERABLE  

TPLE    NO    12                   SAMPLER      GL I           HANDLING   4210         ANALYST       .  CW_      LAB  *QBH 
■JPLETEO    1  C- 14-30      COMPUTER   3UJ*_  j^_/j^6/^0_  _J?ATA    Q975/p  SOS"  Q376  *:jJNP_j_053_l_.l. 
^""OHV,    ICN_3ALa"nCE      2768"             CA    "    MG         NA           K         CL      S04      HCG3      CG3  ND3 
3MEN  T                I'iPQES                                   62>7    37.3      0.0      0.0      0.0    79.7   20*3      0.0  0.0 
LC.    H£Q/L=    INSUFFICIENT    DATA  30M)5  1J 


par-' 


•  U-NCM    STATS    HEALTH    CtPT,  HELENA,    MONTANA  5960] 

to  AT  cfi    QUALITY  ANALYSIS 


fc:  STATE  MT 


S0Bnc-itudc 

5a*FL£  TYF£ 
[1CAL  SCUFCr 
ft  WAGE  cASIN 
kTE  SAMPLED 
H*Z  SAMPLED 
ITE  ANALYZED 
fl_E  HANDLING 
fHOD  SAVFLEO 
tY    CCNC  I  T  i  ON 

PROJECT 
F EM ARKS 


S  T  F  E  A  M 
4  II 

0  7-03-74 

1  CO  J 

07-1 S-74 
1  1  G 

.4  CTTLE 


county  Ge. 

LCCATICN 
L  Ac  NO. 
SAMPLE    OR    BOTTLE    NC . 
AGENCY    PND    STATION  CODE 
CEPTH    WATER    ENTERS  WELL 
S'ftL    AECV5(+)    CP    EE LOW  GS 
ALT  ITUCE    OF    SAMPLE  POINT 
'ftATER   FLO 'rt  RATE 
FLOW    MEAS  METHOD 
PRINCIPAL    USE   OF    WA TER 


GFM(E) 


MULTIPLE 


FAMETER 

uy  CCA) 

UM  (VG) 

UV  ( N A ) 

U  V  (  K  ) 

!ON  (Fc) 

SE  (MN) 

■  UM  (AL) 
(SI02) 


RCPGHTEi 
N*G/L 


IN 


MisSouu-  Sum  -S/Vf th   lo$m  _s*tuds 

CTRIE   TO   SPING   CR    AT   JCT   W/   MINE  TL* 

(e.    F       CoC-6(^  (L'M 

MILLIGRAMS  PER  LITER  EXCEPT 
MEQ/L 

EICAR£CNATE(hCC3) 
CARBONATE  (C05) 
HYCRCXICE  (Oh) 
C-HLG.fi  ICG  (CD 
SULFATE    ( SO  4 ) 
NITRATE  <N03) 
FLUORIDE  (F) 
PhCSFH ATE    ( PC  4 ) 


M  T  H3u>  c?  6  (CO 
S   CR    C.3   MI    AE  RP 

AS  INDICATED 

MG/L  MEQ/L 


TOTAL    CATIONS  0.0  TOTAL  ANIONS 

STANDARD    DEVIATION    OF   CATION-ANION    BALANCE      C.CO  SIGMA 


0.000 


LAECFATCRY  PH 
FIELD  TEMFERATURE  1.8 
:aTEC  DISSOLVED  SOLIDS 
IRATED  SOLIDS  AT  105  C 
Ev-IFIC  CONDUCTANCE  IN 
MICRCMHCS/CM  A T  25  C 
lOIUM    ADSORPTION    RATIO  O.C 


CARBONATE    HARDNESS    AS  CAC03  0 

S    NCN— C ARB •    HARDNESS    AS  CAC03  0 

TOTAL    HARDNESS    AS  CACC3  0 

TOTAL    ALKALINITY    AS  CAC03  0 

LANGLIER    SATURATION  INDEX 

RYSNAR    STAEILITY  INDEX 

TECH.   CORROSION  INDEX 


TY  ,FI£LD( JTU )  3729. 
R    COPPER  (CU) 
IANGANESE    (N'.N)  430 
ARSENIC  (AS) 


75 


ADDITIONAL 


PARAMETERS 
TR  IRON 
TR  ZINC 
TR  CADMIUM 


(FE) 
(ZN) 
(CD) 


160. 
330 


.32 


PARAMETERS    ARE    TOTAL    DISSOLVED    UNLESS    LABELED   TR-TCTAL  RECOVERABLE 
:LUTE    SPECIFIC    CONDUCTANCE  PERCENT    REACTANCE  VALUES 

[DSC  0.         CALC    DSC  0.  CA      MG      NA      K         CL      S04    HC03  C03  N03 

ERROR    CSC        O.C  0         C         CO        45        43        5. 5  C 

ST      K  K  COMPUTER    RUN         07/23/74FROCESS ING   PROGRAM  72(REV3) 

IN    CORRESPONDENCE    RELATED    TO    THIS    ANALYSIS    REFER    TO    NUMBER      74  1905 


TATE  HEALTH  DEPT. 


WATER  QUALITY  BUREAU 


HELENA,   MONTANA  59601 


STATE^    MONTANA  COUNTY  JEFFERSON 


*  LA T. -LONG. 
STATION  CODE 
D  ATF  SAMPLED 

462128N  112 
09-14-79 

633W                        SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 

7N  4W 
79W22S7 
0411  -U 

16 

MISSOURI 

TIME  SAMPLED 
3TH0D  SAMPLED 
SAMPLE  SOURCE 

GRAB 

MINE  DRAIN 

WATER  FLCW  RATE 
FLOW  MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 

5. 

FLOAT  + 

GPMCE) 
TIME 

WATER  USE 
AQUIFER(S) 
SAMPLED  BY 

STOCK 
DSL 

TOTAL  WELL  DEPTH  BELOW  LS 
SWL  ABOVE  (+)   OR  BELOW  LS 
SAMPLE  DEPTH  BELOW  SURFACE 

SAMPLING  SITE:  ALTA 

MILL  PvTr^ 

CALCIUM  (CA) 
AGNES IUM  (MG) 

MG/L 

MEQ/L 

B ICARBONATE (HC03 ) 
CARBONATE  (C03) 

MG/L 

MEQ/L 

SODIUM  (NA) 
□TASSIUM     ( K) 

CHLORIDE  CCD 
SULFATE  (S04> 
FLUORIDE  (F> 

PHOSPHATE ( P04  AS  P) 
N03+N02   (TOT  AS  N> 


SUM  CATIONS 


0.0 


0.0 


SUM  ANIONS 


0*0 


0.000 


LABORATORY  PH 
LELD  WATER  TEMPERATURE  (C) 
jM-DTSS.    IONS  MEA  S.  (MG/L  ) 


I 


TOT  HARDNESS (MG/L-CAC03) 
TOT  ALKALINITY (MG/L-CAC03) 
LABORATORY  TURBIDITY  (NTU) 


B  CGNDUCTIVI T Y-UMHOS-25C 


SODIUM  ADSORPTION  RATIO 


ADDITIONAL  PARAMETERS 


COPPER, TR 
ZINC, TR 
IRflN.TR 


(MG/L   AS  CJ)              .15  LEAD, TR  (MG/L 

i MG/L  AS  ZN)  2.92  MERCURY,  TR  (MG/L 
i  MG/L  AS  FE)  Zm3Z  MANGANESE ,  T,R.  (M.G/1 


AS 
AS 
A3. 


PB) 
HG) 
MN) 


MANGANESS.TR (MG/l  AS  MN)  r 


.07 
<  .0002 
5.50 


TIN,  TR 


PH, FIELD (SU I 
(MG/L  AS  SN) 


<  0.2 


FM  ARKS  :      A  ML   ,  

■   ^  • 

XPLANAIf  I CN  s/MG/  L=M  ILLIGRAMS  PER  LITER     MEQ/L=MI LLI EQUI V I  LENTS  PER  LITER 
LL  CONSTITUENTS  DISSOLVED    ( DISS  1   EXCEPT  AS  NOTED.   TOT-TOTAL  SUSP^SUSPENDED 
M)=  M E AS U H ED ( R ) =RE PORT  ED   ( E )  =  ESTI MATED  M=METERS  TR=TOTAL  RECOVERABLE 


AMPLE   NO   AML  05        SAMPLER     BAM  HANDLING   11  ANALYST       DB       LAB  WQBH 

QMPLETED   11-07-79     COMPUTER  RUN   11/26/79     DATA  0975/PROG  0876  FUND  6150 
|0  DEV.    ION  BALANCE     0.00  CA       MG       NA         K       CL     S04     HC03     C03  N03 

c%MENT  MPPES  0.0     0.0  :  0.0  0.0  33.3  33.3     0.0  33.3  0.0 

ALC.   MEQ/L-  INSUFFICIENT   DATA  79W2297 


"£    H £A LTH  DEPT. 


QUALITY  BUREAU 


HELENA,    M3.NTANA      Sv  50  1 


STATE      MO  NT  AN  A 


LAT.-LCNG. 

fATICN  CODE 
\TE  SAMPLED 

cme  sampled 
-:gd  sampled 
4ple  "  sou  rce 

HA TEA  USE 
AQUIFER  (S) 
SAMPLED  BY 


462248N    112  42SSt 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 


DRAINAGE   £  AS  IN 
UATER    FLOW  PATE 
FLOW   MEASUREMENT  METHOD 


ALTITUDE    CF   LAND "SURFACE 
TCTAL    WELL    DEPTH   8ELOW  LS 
S^L   A  BGVE ( +3    OR   BELOW  LS 


JEFFERSON 

7N  4W  2CCD 
c0'.*051  0 

0"4  i  t 


U  MISSOURI 
. 15CFS(M ) 
FLO'*  METER 


WQBH 


SAMPLE    DEPTH   3ELC5S  SURFACE 


SAMPLING 'SITE:    ALT A    MINE  CRAINAGE 


ALCXUM  (CA) 

NESIUM  CMG>~ 

SODIUM  (iNA) 

ASSIUM  {  K ) 


DROGEN  (F+)~ 


MG/L 
2  28.0 


72.7 


3.75 


MEG/L 
1  1  .377 
5.98  1 


3  I  CARBONATE { HCC3 ) 


FLUORIDE  (F) 
PHOSPHATE (P04    AS  P) 
NG3+NG2    (TOT    AS  N) 


3.71  5 


MG/L 


MEG/L 


CARBONATE  (COS} 
CHLORIDE  (CLJ 
SULFATE    (SG4)  2550 


53.031 


SUM  CATIONS 


304.. 4 


21  .072 


UM   ANIONS      2550. 0 


53. OS 1 


LABORATORY  PH 
LO  WATER  TEMPERATURE  (C) 
JM-O i  sS,  IONS  «EAS  -  (  MG-/L  ) 
-3   CONDUCTIVITY— UMHOS-25C 


2-43 


TOT  HARDNESS CMG/L-CACC3) 
TOT  ALKALINITYCMG/L-CACG3) 


4230. 0 


LA3CRATCRY    TURBIDITY  CNTU) 
SODIUM    ADSORPTION  RATIO 


5>;3 
3  35. 


ADDITION 
£D IMENT  3 TGT»  SUSP    (MG/L)  165- 

_2  I  NC»  TR_  (  MG/L    AS   2N  >  225.0 
wNGANE5E  ,  TR(  MG/L    AS   MN)  307. 
:NC,    OISSftMG/L    AS    ZN)  226. 
?ON,FERROtS»DISS    (MG/L)  170. 


A  L 


A   R   A   M   E   T   E  R  S 
COPPER,  TR    (MG/L    AS  C'JJ 
IRON  »TR    {  .MG/L    A3    FE  ) 


PH, FI ELD ( SUJ 
COPPER,  DISS (MG/L  AS  CUJ 
MANGANESE »D  ISS<  MG/L-MN) 


6.70 
174. 

3.5  . 

6.7C 
307. 


vtARKS:       SPRING    CREEK   SURVEY  NO    T. TAKEN 


iLAiNATION";   HG/L=«ILLIGRAMS   PER   LITER       MEQ/L=M  ILL  I  ECU  IV ILEN  TS    PER  LITER 

_    CONSTITUENTS    DISSOLVED    (DISS)    EXCEPT   AS    NOTED.    TOT=TOTAL    SU5?  =  SU  SPEND ED 

>=    MEASURED  ( R ) =R EPCRTED    ( E )  =  EST I  MATED    M— METE  RS    TP = TOTAL    RECOVER  ABLE 


MPLE    NO    11  SAMPLER      GLI  HANDLING   4210         ANALYST        C  *         LAS  WQ3H 

MFL. E T ED    1  C-  14- 3 0      COMPUTER   RUN    1  0/16/30  _  D ATA_0 973/ PROG    087 6   FU ND _  SO 53_  

ND  .DEV."  ICN   BALANCE      9.9  9  C  A  "      MG         N  A  K         CL      SO  4      HCOo      CO  3    '  NO  3 

GMENT  MPOES  65.5   34.5      0.0      0-0       0.0  100.0      0.0       0-0  0-0 

LC*    MEO/L=    INSUFFICIENT    D AT  A  U0V05  10 


IB  DEPT. 


WATER  QUALITY  BUREAU 


HELENA,   MONTANA  59601 


liEB^'HOHTANA 
$G.**«622«8H  1  12  325W 

HP LED  05-22-81 

i|¥lBD  '  GRAB 
SWiCB  STREAM 
fltBB   CSE  "MULTIPLE 
ttlFBB  (S) 
ftPLBD  BY  DFWP 

^SABPLING  SITS:   COEEIN  CREEK  AT  ITS  MOUTH 


COUNTY 
SA  H  ELE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  BATE 
FLOW   MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TOTAL  WELL  DEPTH  BELOW  LS 
SWL  ABOVE  (+)    OR  BELOW  LS 
SAMPLE   DEPTH  EELOW  SUflfACE 


JEFFERSON 

7N  4W  1CCC 
81W0861 

411 


If 08  CCA) 
Yoa  (BG) 

Dioa  '  (ka) 

S10H  •  (K) 


MG/L 
148.0 
37.9 


H2Q/L 
7,385 
3.118 


BICARBONATE (HC03) 

CARBONATE  (C03) 

CHLORIDE  (CL) 

SULFATE  (S04) 

FLUORIDE  (F) 

PHOSPHATE (P04  AS  P) 

N03+N02    (TOT  AS  N) 


MG/L 


149.0 


.^CATIONS 


185.9 


10.503 


LABORATORY  PH 
TBB-TEHPEBATURE  (C) 
SSTVlONS  MEAS. (MG/L) 
jfpjJQJIVITY-UHH0S-25C 

A  D  D  I  T  : 

fB^'  TB:.  (HG/L  AS  CD) 

*C,TB   (MG/L  AS  ZN) 

ItjH;DISS(MG/L  AS  CD) 

fcBjT 'DISS  (HG/L  AS  CU) 


3.75 


1297.0 

0  N  A  : 
.35 

51. 
.27 
6. 


SUM  ANIONS.  149.0 
.  o \\  ■  ■..  :.  •    t •••       ■  ■    •  •-' 
TOT  HARDNESS  (8G/L-CAC03) 
TOT  ALKALINITY  (BG/L-CAC03) 
LABORATORY  TURBIDITY  (NTU) 
SODIUM  ADSORPTION  RATIO 

PARAMETERS 

C0PPEB,TB    (MG/L  AS  CO) 
IRON,TR    (HG/L  AS  FE) 
IRON,FEBBOUS,DISS  (MG/L) 
ZINC,   DISS (MG/L  AS  ZN) 


MEQ/L 


3.102 


3.102 
526 


12. 

52 

.34 
44. 


|KS:  DFRSP  FLOOD  SAMPLING 

.^lATION:  HG/L=  MILLIGRAMS  PER  LITER     MEQ/L= HILLIEQUIVILENTS  PER  LITER 
^CONSTITUENTS  DISSOLVED    (DISS)    EXCEPT  AS  NOTED.   TOT*TOTAL  SUSP=SUSPENDED 
"BEASUBID(R)  ^REPORTED    (£) =ESTI MATED  M=METEBS  TR=TOTAL  RECOVERABLE 

XB  HO  SAMPLER     KH  HANDLING  3210       ANALYST     DME       LAB  WQBH 

LET BD  0  6-09-81     COMPUTER  RUN  06/16/81     DATA  0975/PEQG  0876   FUND  6053 
ipBV.  ,  ICH  BALANCE  -9.99  CA       HG       NA         K       CL     S04     HC03     C03  N03 

nut       *     MPDES  70.  3  29.7    0.0     0.0     0.0100*0     0.0    0.0  0.0 


•  HEQ/L=  INSUFFICIENT  DATA 


81W0861 


JIBBALTB  DEPT. 


HATES  QUALITY  BUREAU 


HELENA ,   MONTANA  59601 


STATE 


MONTANA 

462248N  112  438H 

IOH  CODE 
^SAMPLED 
^SAHPIED 
SAMPLED 

"bVsoobce 

HjitR  USE 
Q0IFER  (S) 
1|H  PL  ED  BY 


05-22-81 

GRAB 

STREAM 

MULTIPLE 

DFWP 


COUNTY 
SAMELE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 
HATER  FLOW  BATE 
FLOW  MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TOTAL   SELL  DEPTH  BELOW  LS 
SWL  ABOVE  (  +  )    OR  BELCH  LS 
SAMPLE   DEPTH  BELOW  SURFACE 


JEFFERSON 

7N  4W  2CCC 
81W0864 

411 


SABPLING  SITE:   CORBIN  CR  JUST   ABOVE  A LTA   MINE  DRAINAGE 


IUM  (CA) 

IOM  (AG) 

XUB  (HA) 

iOM  (K) 


HG/L 
69.8 
18.4 


HEQ/L 
3.483 
1.514 


BICARBONATE (HC03) 

CARBONATE  (C03) 

CHLORIDE  (CL) 

SULFATE  (S04) 

FLUORIDE  (F) 

PHOSPHATE (P04  AS  P) 

N03+N02    (TOT  AS  N) 


HG/L 
38.4 
0.0 

208.0 


MEQ/L 
0.630 
0.0 

4.331 


"Scat  ions 


88.2 


4.997 


SUM  ANIONS  246.4 


4.960 


LABORATORY  PH 
TEH  TEMPERATURE  (C) 
j£«£20HS  BEAS.  (MG/L) 
|^0OC SI  VIT  Y-UMHOS-25C 

Iftg^"::       A  D  D  I  T  I  o 

ii-STB   (BG/L  AS  CD) 

fjpVTB   (BG/L  AS  ZN)  * 

;B^D'ISS(HG/L  AS  CD) 

tf,:,  DISS  (HG/L  AS  CU) 


6.  81 


488.0 

N  A  L 
•  05 

loos 

.03 


S^DFBSP  FLOOD  SAMPLING 


IATIOH 


TOT  HABDNBSS  (MG/L-CAC03)  250 

TOT  ALKALINITY  (BG/L-CAC03)  32 
LABORATORY  TURBIDITY  (NTU) 
SODIUM  ADSORPTION  RATIO 

PARAMETERS 

COPPEB,TR    (BG/L  AS  CU)  59. 

r    IRON,TB    (BG/L  AS  FE)  12. 

IRON,FERHO0S#DISS    (MG/L)  .01 

ZINC,   DISS  (MG/L  AS  ZN)  .47 


BG/L= MILLIGRAMS  PER  LITER 


MEQ/L=MILLIEQUIVILENTS  PER  LITER 
BSTIT DEBTS  DISSOLVED    (DISS)    BXCEPT  AS  NOTED.   TCT=TOT AL  SUSP=SUSPENDED 
"*SMID(B)saBPOBTED    (E)  -ESTIMATED  M=HETEES  TH=TOTAL  RECOVERABLE 


10 


SAMPLER  KH 


JiDl06-09-81  COMPUTER  RUN  06/16/81 
*V>  I  CI  BALANCE  -0.22  CA  MG 

HPDBS  69*7  30.3 

lIBQp^jtsijpyiciElIT  DATA 


HANDLING  3210       ANALYST     DHB       LAB  HQBH 


DATA  0975/PROG  0876   FUND  6053 
N A         K       CL     S04     HC03     C03  N03 
0.0     0.0     0.0  87.3  12.7     0.0  0.0 

81  HO  8 '6  4 


IfilATER   OUALITY  BUREAU 


HELENA.   MONTANA  59601 


112  32S\i 


—  CCUNTY 
SAMPLE  LCCATIGN 
ANALYSIS  NUMBER 


JEFFERSCN 
7N      4W  1CCB 

eowo5oa 


fSCAM" 

iiisEo 


 ORAINAGE  BASIN  04ti  -U  MISSOURI 

WATER  FLOW  RATE  -3  CFS(M) 

Ft nwMEASURSMENT   METHCO  FLOW  METER  

-  ALTITUDE  OF  LAND  SURFALfc 
TCTAL  HELL  OEPTH  BELOW  LS 
S«L  A6QV£(+>    OR   BELCH  LS 


"SAMPLE   DEPT H  "BELOW  SURFACfc 


^fTp^nPBI^  CREEK  AT  MOUTH 


MG/L 

ne*o 


MEQ/L 
5*888 


MG/L 


MEQ/L 


3*159 


8 ICARBQNATE  (HCC3 ) 
CARBONATE    ICC3  ) 


CHLORIDE  <CL1 
SULFATE  tSCA) 
^CFT 


829.0 


17*260 


FLUORIDE 
PHOSPHATE! PC4   AS  P) 
NQ3+N02   CTOT   AS  N) 


0*7*6 


9-623 


SUM  ANIONS  829*0 


17.260 


^ebRATORY  PH 

sImperature  CO 


3»ii 


iS^MEAS.CMG/Ll 
|y  jjy-.U«H0S--25C     167 1*0 


,  TOT  HARDNESS (MG/L-CAC03) 
TOT   ALKALI NITYi  HG/L—CACQ3) 
LABORATORY  TURBIDITY  (NTU1 
SGOIUM  ADSORPTION  RATIO 


452 


280 


A  D  O   I  T 
^TOT.SUSP  (MG/L) 
SSXR  "(MG/L  AS  ZN) 


I  0  N  A  L 
291. 
61  oO 


r [R(MG/L  AS  MN)  76.20 
1 1  MG/L  AS  2N>  61.0  .: 

IUS.0ISS   (MG/L)  .6.49 


PARAMETERS 

COPPER. TR   <  MG/L  AS  CU) 
IRON >TR    (MG/L  AS  FE  ) 

  PH.FIELDISU* 

COPPER.  DISS (MG/L  AS  CU> 
MANGANESE. DISS! MG/L— MN) 


3*40 
47*90 
7*0 
3*00 
76*20 


SPRING  CREEK  SURVEY 


NO  T*TAKEN 


nation:  mG/l=hilhC*a«s  per  ^ ■*^EQ/L°;^L1""1^^'gUsp-SusP^DeD 

MNSTITUENTS  DISSOLVED   IOISS)   EXCEPT  AS  N0T».   T0T-T0T*L-8Ug-80»E  u 
MSASUREOj  R  >=R£PGRTEO   CE  I31  EST  I  MATEO   "="fTfSf  ,  I  ^  -  ■  «  -  -  - 

1"   "  ~  "  "   ,,y„E»  "at"  ~  HANDLING  4210        ANALYST        CU        t-A?  *Q8H 

IVrT™^  o^o    otoiIo^o^T^o  o.o 


80W0508 


WATER   QUALITY  BUREAU 


fgjf-  S I TE :   CORSIW  C«E£K  egLOtf  ALTA  MINE  DRAINAGE 


MEG/L 
7.335 


3*691 


HELENA.   MONTANA      5960  1 


CGUNTY 
SAMPLE  LCCATICN 
ANALYSIS  NUWBER 


JEFFERSON 

7N  4W  2C0C 
80W0503 


DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW   MEASUREMENT  METHOD 


0*11  -U  MISSOURI 

•3  CFS(M) 
FLOW  METER 


ALTITUDE   OF   LAND  SURFACE 
TOTAL   WELL   DEPTH   BELOW  LS 
SWL   ABOVE(+)    CR   BELOW  LS 


SAMPLE   DEPTH  BELOW  SURFACE 


MG/L 


MEQ/L 


B  ICARBONATE ( HCC3  )  

CARBONATE  (CG31 
CHLORIDE  <CLI 
SULFATE   (SG4)  1306.0 


27.191 


FLUORIDE        (F ) 
PHOSPHATE(P04   AS  P) 
N03+N02    (TOT   AS  N) 


BffiM!£fc*-~< :  2.06 

2.042 

P^tONS'^' •  196.4 

'  13*2$%.. 

SUM  ANIONS  1306.0 

27.191 

LABORATORY  PH 
I^OW^TE  MP  ER  A  T  UR  E  (C) 

v TOT  HARDNESS ( MG/L-CAC03 ) 
TOT  ALKALI NITY( MG/L— CAC03 ) 

561 

tim&mpHS  .  MEAS«C MG/L  1 
IfPi©  i  v1i  T  Y-  U  N  HO  S-  2S  C 

2620*0 

 -i:  

LABORATORY  TURBIOITY  (NTU) 
SODIUM  ADSORPTION  RATIO 

440* 

•    A   O  D   I  T 
TOT. SUSP   { MG/L) 
(jffc*TB..CNG/L   AS  ZN) 


ION 
662. 
106. 


PARAMETERS 

GOPPEfl.Tfl   ( MG/L  AS  CU)  5.07 
IRON.TR    (MG/L  AS  FE1  101.0 


EiTRIMG/L.  AS  MN) 
fS?fid/L  AS  2NI 
?&RRbtJS.DISS    ( MG/L I 


148* 
108. 
41.6 


PH.FIELO(SU>  3.6 
COPPER.   DISS C MG/L  AS  CU)  4.49 
MANGANESE .0 1 SSC  MG/L.— MN)  146. 


mm 


■  St     SPRING  CREEK  SURVEY 


NO  T .TAKEN 


m 


^nation:  mg/l=milligrams  per  liter    meq/l=«milhequivilents  per  liter 
constituents  0iss0lved  (diss)  except  as  noted.  tct^tgtal  susp^suspended 

MEASURED<R)=REPGRTED   (E)=*ESTI  WATED  M=METERS  TRsTOTAL  RECOVERABLE 


NO   10  SAMPLER     GLl  HANDLING  4210        ANALYST       CW       LAB  ,  WQBH 

^TEQ  10-14-80     COMPUTER  RUN  10/16/80     DATA  0975/PRQG  0876  FU#fC*0*?.'- 


°EV.    I  ON   BALANCE  9.99 
MPDES 

,rr~  "  ~    'McuccirTcNT  OATA 


CA       MG       NA  K        CL     S04     HC03  /C03  N03 

65.3   34.7     0.0      0.0      0.0100.0      0.0  0.6/0.0 

80W0509 


rthern 


600  SOUTH  25TH  STREET 
P  O  BOX  30615 
BILLINGS,  MT  59107 
(406)  248-9161 


gint^<ng 

id  Testing.  Inc. 


Report  to: 

r 


Report  of: 


STATE  OF  MONTANA 
ncpARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION 
nTTN    MR    BEN  MUNDIE 
1 625 '  ELEVENTH  AVENUE ,  HELENA 


I 


June  25.  "84 

job  Number:     84 -9 2/ 

1  Ot  J 

Sheet:  1 
invoice  No.:       1  2  /0 

Work  Order  No.  0477 


Samplejdej^^ 


noii. 

'   o  Hplivered  to  our  laboratory 

for    analysis.  _  Tests  Manual  EPA  600/W9  ozof-  analysis 


Reviewed  by 


Northern  Engineering  &  Testing.  Inc 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Groundwater  Analysis  -  Alta  Mine  Site 

LAB  NO.:    73063         IDENTIFICATION:  Alta  Stream 

pH,  standard  units 

Conductivity,  umhos/cm 

Total  Dissolved  Solids  (180  C,  mg/1 ) 


June  25,  1984 
Job  No.  84-927 
Sheet  3  of  3 

DATE  SAMPLED:  5/09/84 

2.4 
4200 
4540 


CATIONS 

Total  Hardness  as  CaC03 

Calcium 

Magnesi  urn 

Sodi  urn 

Potassi  urn 


mg/1 


1520 
394 
131 
576 
-1 


ANIONS 


Total  Alkalinity  as  CaCO^ 

Bicarbonate  Alkalinity  as  HC03 

Carbonate  Alkalinity  as  C03 

Hydroxide  Alkalinity  as  OH 

Acidity  as  CaCO^ 

Chloride 

Fluoride 

Nitrate  +  Nitrite  as  N 
Sulfate 


0 
0 
0 
0 

1680 
1 

1.95 
0.27 
3070 


TRACE  ELEMENTS,  mg/1  Dissolved 

Aluminum  as  Al  73.4 

Arsenic  as  As  *  0.072 

Boron  as  B  0.2 

Cadmium  as  Cd  0.691 

Chromium  as  Cr  0.05 

Copper  as  Cu  7.93 

Lead  as  Pb  -0.02 

Molybdenum  as  Mo  0.12 

Nickel  as  Ni  0.18 

Silver  as  Ag  -0.02 

Zinc  as  Zn  317 

Si  1 ica  as  Si  12.3 

Titanium  as  TI  0.02 

Lithium  as  Li  -0.10 

Strontium  as  Sr  0.86 


A  minus  sign  indicates  less  than  the  reported  value  was  present  in  the  sample. 


Northern  Engineering  &  Testing.  Inc 


DEPARTMENT  OF  STATE  LANDS  June  25,  1984 

Helena,  MT  ■  Job  No.  84-927 

Groundwater  Analysis  -  Alta  Mine  Site  Sheet  2  of  3 

LAB  NO.:      73062  IDENTIFICATION:    Alta  Shaft  Sample    DATE  SAMPLED:  5/09/84 

pH,  standard  units  2.7 
Conductivity,  umhos/cm  1590 
Total  Dissolved  Solids  (180  C,  mg/1)  1390 


CATIONS  mg/1 

Total  Hardness  as  CaCO^  420 

Calcium  122 

Magnesium  28 

Sodium  128 

Potassium  1 

ANIONS 

Total  Alkalinity  as  CaCOg  0 

Bicarbonate  Alkalinity  as  HCO^  0 

Carbonate  Alkalinity  as  C03  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaC03  451 

Chloride  6 

Fluoride  0.42 

Nitrate  +  Nitrite  as  N  0.58 

Sulfate  747' 


TRACE  ELEMENTS,  mg/1  Dissolved 

Aluminum  as  Al  24.9 
Arsenic  as  As  0.067 

Boron  as  B  -0.1 
Cadmium  as  Cd  0.364 
Chromium  as  Cr  0.04 
Copper  as  Cu  1 . 57 

Lead  as  Pb  0.26 

Molybdenum  as  Mo  -0.05 
Nickel  as  Ni  0.08 

Si  1 ver  as  Ag  -0.02 

Zinc  as  Zn  89.5 
Si  1 ica  as  Si  5.9 

Titanium  as  TI  -0.02 

Lithium  as  Li  -0.10 
Strontium  as  Sr  0.50 


A  minus  sign  indicates  less  than  the  reported  value  was  present  in  the  sample. 


Northern 


Engineering 
and  Testing,  Inc. 


600  SOUTH  25TH  STREET 
R  O.  BOX  30615 
BILLINGS,  MT  59107 
(406)  248-9161 


Report  to: 

r 


L_ 


Report  of: 


STATE  OF  MONTANA 
DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION 
ATTN:  MR.  BEN  MUNDIE 
1625  ELEVENTH  AVENUE ,  HELENA 


1 


Water  Analysis 


MT  59620 
Alta  Mine  Site 


Date:  June  25,  1984 

Job  Number:     84 -92 7 

Sheet:  1  of  3 

Invoice  No.:  12701 

Work  Order  No.  0477 


Sample  Identification: 

On  May  10,  1984,  these  water  samples  were  delivered  to  our  laboratory 
for  analysis.  Tests  were  conducted  in  accordance  with  the  U.S. 
Environmental  Protection  Agency  Manual  EPA  600/4-79-020,  "Methods  for 
Chemical  Analysis  of  Water  and  Wastes."  The  results  of  the  analysis 
appear  on  the  following  pages.  A  minus  sign  indicates  less  than  the 
reported  value  was  present  in  the  sample. 


Reviewed 


a7u 


AS  A  MUTUAL  PROTECTION  TO  CLIENTS.  THE  PUBLIC  AND  OURSELVES.  ALL  REPORTS  ARE  SUBMITTED  AS  THE  CONFIDENTIAL  PROPERTY  OF  OUR  CLIENTS.  AND  AUTHORIZATION 
FOR  PUBLICATION  OF  STATEMENTS.  CONCLUSIONS  OR  EXTRACTS  FROM  OR  REGARDING  OUR  REPORTS  IS  RESERVED  PENOING  OUR  WRITTEN  APPROVAL  SAMPLES  WILL  BE 
DISPOSED  OF  AFTER  TESTING  IS  COMPLETED  UNLESS  OTHER  ARRANGEMENTS  ARE  AGREED  TO  IN  WRITING. 


(rev.  1983}  NET-114 


Northern  Engineering  &  Testing,  Inc 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Groundwater  Analysis  -  Alta  Mine  Site 

LAB  NO.:     73063         IDENTIFICATION:  Alta  Stream 

pH,  standard  units 

Conductivity,  umhos/cm 

Total  Dissolved  Solids  (180°C,  mg/1) 


June  25,  1984 
Job  No.  84-927 
Sheet  3  of  3 

DATE  SAMPLED:  5/09/84 

2.4 

4200 
4540 


CATIONS 


mg/1 


Total  Hardness  as  CaCO- 

Calcium 

Magnesi  urn 

Sodi  urn 

Potassi  urn 


1520 
394 
131 
576 
-1 


ANIONS 


Total  Alkalinity  as  CaC03 

Bicarbonate  Alkalinity  as  HCO^ 

Carbonate  Alkalinity  as  C0^ 

Hydroxide  Alkalinity  as  OH 

Acidity  as  CaC03 

Chloride 

Fluoride 

Nitrate  +  Nitrite  as  N 
Sulfate 


0 

0 

0 

0 

1680 

1 

1. 

95 

0, 

.27 

3070 

TRACE  ELEMENTS,  mg/1  Dissolved 

Aluminum  as  Al  73.4 
Arsenic  as  As                       -  0.072 
Boron  as  B  0.2 
Cadmium  as  Cd  0.691 
Chromium  as  Cr  0.05 
Copper  as  Cu  7.93 

Lead  as  Pb  -0.02 
Molybdenum  as  Mo  0.12 
Nickel  as  Ni  0.18 

Si  1 ver  as  Ag  -0.02 

Zinc  as  Zn  317 

Si  1 ica  as  Si  12.3 
Titanium  as  TI  0.02 

Li thi urn  as  Li  -0.10 
Strontium  as  Sr  0.86 


A  minus  sign  indicates  less  than  the  reported  value  was  present  in  the  sample. 


Northern  Engineering  &  Testing,  Inc 


DEPARTMENT  OF  STATE  LANDS  June  25,  1984 

Helena,  MT  Job  No.  84-927 

Groundwater  Analysis  -  Alta  Mine  Site  Sheet  2  of  3 

LAB  NO.:      73062  IDENTIFICATION:    Alta  Shaft  Sample    DATE  SAMPLED:  5/09/84 

pH,  standard  units  2.7 

Conductivity,  umhos/cm  1590 

Total  Dissolved  Solids  (180  C,  mg/1 )  1390 

CATIONS  mg/1 

Total  Hardness  as  CaCO^  420 

Calcium  122 

Magnesium  28 

Sodium  •  128 

Potassium  1 


ANIONS 


Total  Alkalinity  as  CaC03  0 
Bicarbonate  Alkalinity  as  HCO^  0 
Carbonate  Alkalinity  as  CO^  0 
Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaCO.  451 
Chloride  J  6 
Fl uori de  0 .  42 

Nitrate  +  Nitrite  as  N  0.58 

Sulfate  747' 


TRACE  ELEMENTS,  mg/1  Dissolved 

Aluminum  as  Al  24.9 

Arsenic  as  As  0.067 

Boron  as  B  -0.1 

Cadmium  as  Cd  0.364 

Chromium  as  Cr  0.04 

Copper  as  Cu  1 . 57 

Lead  as  Pb  0.26 

Molybdenum  as  Mo  -0.05 

Nickel  as  Ni  0.08 

Si  1 ver  as  Ag  -0.02 

Zinc  as  Zn  89.5 

Si  1 ica  as  Si  5.9 

Titanium  as  TI  -0.02 

Lithium  as  Li  -0.10 

Strontium  as  Sr  0.50 

A  minus  sign  indicates  less  than  the  reported  value  was  present  in  the  sample 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  3  of  8 


Identification:  DS-24 
Lab  No. :  73273 
Date  Sampled:  5/23/84 


pH,  standard  units  3.0 

Conductivity,  umhos/cm  5310 

Total  Dissolved  Solids  (180°C,  mg/1 )  3780 

CATIONS  mg/1 

Calcium  486 

Magnesium  156 

Sodium  93 

Potassium  8 

ANIONS 

Total  Alkalinity  as  CaC03  0 

Bicarbonate  Alkalinity  as  HCO^  0 

Carbonate  Alkalinity  as  C03  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaC03  3140 

Chloride  5 

Fluoride  2.71 

Nitrate  +  Nitrite  as  N  0.09 

Sulfate  5640 

TRACE  ELEMENTS,  mg/1  Dissolved 


94.2 
0.018 
0.3 
0.685 
0.05 
0.53 
0.99 
0.28 
0.34 

-0.02 
681 
2.35 

-0.10 
0.02 
4.0 

-0.2 


Al umi  num 

Arsenic 

Boron 

Cadmi  urn 

Chromi  urn 

Copper 

Lead 

Molybdenum 
Ni  ckel 
Si  1 ver 
Zi  nc 

Stronti  urn 
Li thi  urn 
Ti tani  urn 
Silica 
Vanadi  urn 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  2  of  8 


Identification:  ADSS-1 
Lab  No.:  73272 
Date  Sampled:  5/23/84 


pH,  standard  units  7.1 
Conductivity,  umhos/cm  466 

Total  Dissolved  Solids  (180  C,  mg/1 )  392 

CATIONS  mg/1 


Calcium  58 

Magnesium  10 

Sodium  41 

Potassium  1 

ANIONS 


Total  Alkalinity  as  CaC03  87 

Bicarbonate  Alkalinity  as  HC03  106 

Carbonate  Alkalinity  as  C03  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaCO^  0 
Chloride            6  2 

Fluoride  0.32 

Nitrate  +  Nitrite  as  N  -0.05 

Sulfate  132 

TRACE  ELEMENTS,  mg/1         _  Dissolved 

Aluminum  -0.1 

Arsenic  0.006 

Boron  -0.1 

Cadmium  0.006 

Chromium  -0.02 

Copper  -0.02 

Lead  -0.02 

Molybdenum  -0.05 

Nickel  -0.02 

Silver  -0.02 
Zinc  0.21 
Strontium  1.86 

Lithium  -0.10 

Titanium  -0.02 
Silica  3.7 
Vanadium  0.2 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  5  of  8 


Identification:  DS-100 
Lab  No. :  73275 
Date  Sampled:  5/23/84 

pH,  standard  units  3.1 
Conductivity,  umhos/cm  5520 
Total  Dissolved  Solids  (180°C,  mg/1)  4060 

CATIONS  mg/1 


Calcium                                               -  491 

Magnesium  165 

Sodium  103 

Potassium  7 

ANIONS 

Total  Alkalinity  as  CaC03  0 

Bicarbonate  Alkalinity  as  HC03  0 

Carbonate  Alkalinity  as  CO^  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaC03  2980 

Chloride  3 

Fluoride  2.71 

Nitrate  +  Nitrite  as  N  0.07 

Sulfate  5950 

TRACE  ELEMENTS,  mg/1         .  Dissolved 


89.4 
0.017 
0.3 
0.587 
0.06 
0.46 
0.88 
0.31 
0.37 

-0.02 
685 
2.28 
0.25 
0.03 
3.4 

-0.2 


Al umi  num 

Arsenic 

Boron 

Cadmi  urn 

Chromi  urn 

Copper 

Lead 

Molybdenum 
Nickel 
Si  1 ver 
Zi  nc 

Stronti  urn 
Li thi  urn 
Ti  tani  urn 
Silica 
Vanadi  urn 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


Identification:  DS-50 
Lab  No. :  73274 
Date  Sampled:  5/23/84 


pH,  standard  units 

Conductivity,  umhos/cm 

Total  Dissolved  Solids  (180°C,  nig/1) 

CATIONS 

Cal ci  urn 
Magnesi  um 
Sodi  um 
Potassi  um 

ANIONS 

Total  Alkalinity  as  CaC03 
Bicarbonate  Alkalinity  as  HCO^ 
Carbonate  Alkalinity  as  CO.. 
Hydroxide  Alkalinity  as  OH 
Acidity  as  CaCO^ 
Chloride 
Fl uori  de 

Nitrate  +  Nitrite  as  N 
Sulfate 


TRACE  ELEMENTS,  mg/1 

Al umi  num 

Arsenic 

Boron 

Cadmi  um 

Chromi  um 

Copper 

Lead 

Molybdenum 
Nickel 
Si  1 ver 
Zi  nc 

Stronti  um 
Li thi  um 
Titanium 
Silica 
Vanadi  um 


June  27,  1984 
Job  No.  84-927 
Sheet  4  of  8 


3.1 
5410 
4590 

mg/1 

489 
156 
93 
8 


0 
0 
0 
0 

3010 
2 

2.96 
0.07 

6080 


Pi  ssol ved 

88.2 

0.020 

0.3 

0.559 

0.06 

0.38 

0.83 

0.31 

0.38 
-0.02 
673 

2.35 
-0.10 

0.02 

3.5 
-0.2 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  7  of  8 


Identification:  AMS-1 
Lab  No. :  73277 
Date  Sampled:  5/23/84 


pH,  standard  units  6.0 
Conductivity,  umhos/cm  132 

Total  Dissolved  Solids  (180°C,  mg/1)  214 

CATIONS  mg/1 


Calcium  3 

Magnesium  7 

Sodium  3 

Potassium  1 

ANIONS 

Total  Alkalinity  as  CaC03  12 

Bicarbonate  Alkalinity  as  HCO^  15 

Carbonate  Alkalinity  as  COo  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaCO.  -1 

Chloride  -1 

Fluoride  -0.10 

Nitrate  +  Nitrite  as  N  0.13 

Sulfate  45 


TRACE  ELEMENTS,  mg/1  Dissolved 

Aluminum  0.6 

Arsenic  .  0.005 

Boron  -0.1 

Cadmium  0.005 

Chromium  -0.02 

Copper  -0.02 

Lead  0.03 

Molybdenum  -0.05 

Nickel  -0.02 

Silver  -0.02 

Zinc  0.45 

Strontium  -0.05 

Lithium  -0.10 

Titanium  -0.02 
Silica  5.0 

Vanadium  -0.2 


Northern  Engineering  &  Testing,  Inc 


DEPARTMENT  OF  STATE  LANDS  June  27,  1984 

Helena,  MT  Job  No.  84-927 

Water  Analysis  -  Alta  Mine  Sheet  6  of  8 


Identification:  DS-178 
Lab  No. :  73276 
Date  Sampled:  5/23/84 


pH,  standard  units  3.1 

Conductivity,  umhos/cm  5410 

Total  Dissolved  Solids  (180°C,  mg/1)  3770 

CATIONS  mg/1 

Calcium  494 

Magnesium  161 

Sodium  101 

Potassium  9 

ANIONS 

Total  Alkalinity  as  CaC03  0 

Bicarbonate  Alkalinity  as  HCO^  0 

Carbonate  Alkalinity  as  CO,  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaC03  2980 

Chloride  4 

Fluoride  2.59 

Nitrate  +  Nitrite  as  N  0.07 

Sulfate  6410 

TRACE  ELEMENTS,  mg/1  Dissolved 

Aluminum  89.9 

Arsenic  0.016 

Boron  0.3 

Cadmium  0.742 

Chromium  0.06 

Copper  0.68 

Lead  1.09 

Molybdenum  0.32 

Nickel  0.38 

Silver  -0.02 

Zinc  684 

Strontium  2.30 

Lithium  -0.10 

Titanium  0.04 

Silica  3.2 

Vanadium  -0.2 


Ndrthei 


600  SOUTH  25TH  STRFFT 
R  O.  BOX  30615 
BILLINGS,  MT  59107 
(406)  248-9161 
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STATE  OF  MONTANA 
DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION 
ATTN:  MR.  BEN  MUNDIE 
1625  ELEVENTH  AVENUE  -  HELENA. 

Water  Analysis  -  Alta  Mine  Site 


MT  59620J 


Date:  June  27,  1984 

Job  Number:  84~927 

Sheet:  1  of  8 

Invoice  No.:  12861 

Work  Order  No.  0513 


Sample  Identification 


On  May  24,  1984,  these  water  samples  were  delivered  to  our  laboratory 
for  analysis.  Tests  were  conducted  in  accordance  with  the  U.S. 
Environmental  Protection  Agency  Manual  EPA  600/4-79-020,  "Methods  for 
Chemical  Analysis  of  Water  and  Wastes."  The  results  of  the  analysis 
appear  on  the  following  pages.  A  minus  sign  indicates  less  than  the 
reported  value  was  present  in  the  sample. 


Reviewed  by 


AS  A  MUTUAL  PROTECTION  TO  CLIENTS.  THE  PUBLIC  ANO  OURSELVES.  ALL  REPORTS  ARE  SUBMITTED  AS  THE  CONFIDENTIAL  PROPERTY  OF  OUR  CLIENTS.  AND  AUTHORIZATION 
FOR  PUBLICATION  OF  STATEMENTS.  CONCLUSIONS  OR  EXTRACTS  FROM  OR  REGAROlNG  OUR  REPORTS  IS  RESERVED  PENDING  OUR  WRITTEN  APPROVAL  SAMPLES  WILL  BE 
OISPOSEDOF  AFTER  TESTING  IS  COMPLETED  UNLESS  OTHER  ARRANGEMENTS  ARE  AGREED  TO  IN  WRITING. 


DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  8  of  8 


Identification:  VAS-1 
Lab  No. :  73278 
Date  Sampled:  5/23/84 

pH,  standard  units  2.7 

Conductivity,  umhos/cm  4550 

Total  Dissolved  Solids  (180  C,  mg/1)  3250 

CATIONS  mg/1 

Calcium  484 

Magnesium  105 

Sodium  76 

Potassium  -1 

ANIONS 

Total  Alkalinity  as  CaC03  0 

Bicarbonate  Alkalinity  as  HCO^  0 

Carbonate  Alkalinity  as  C03  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaC03  2280 

Chloride  1 

Fluoride  2.96 

Nitrate  +  Nitrite  as  N  0.08 

Sulfate  3510 

TRACE  ELEMENTS,  mg/1  Dissolved 

Alumi  num  61.0 

Arsenic  0.019 

Boron  0.2 

Cadmium  3.21 

Chromium  0.06 

Copper  6.34 

Lead  0.03 

Molybdenum  0.20 

Nickel  0.27 

Silver  -0.02 

Zinc  447 

Strontium  0.58 

Lithium  -0.10 

Titanium  0.04 

Si  1 ica  9.8 

Vanadium  -0.2 
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DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


Identification 
Lab  No.: 
Date  Sampled: 


DS-24 
73273 
5/23/84 


June  27,  1984 
Job  No.  84-927 
Sheet  3  of  8 


pH,  standard  units  3.0 

Conductivity,  umhos/cm  5310 

Total  Dissolved  Solids  (180  C,  mg/1 )  3780 

CATIONS  mg/1 

Calcium  486 

Magnesium  156 

Sodium  93 

Potassium  8 

ANIONS 

Total  Alkalinity  as  CaCO^  0 

Bicarbonate  Alkalinity  as  HCO^  0 

Carbonate  Alkalinity  as  CO.,  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaC0?  3140 

Chloride                                                 ■  5 

Fluoride  2.71 

Nitrate  +  Nitrite  as  N  0.09 

Sulfate  5640 

TRACE  ELEMENTS,  mg/1  Dissolved 


94.2 
0.018 
0.3 
0.685 
0.05 
0.53 
0.99 
0.28 
0.34 

-0.02 
681 
2.35 

-0.10 
0.02 
4.0 

-0.2 


Al umi  num 

Arsenic 

Boron 

C  admi  urn 

Chromi  urn 

Copper 

Lead 

Molybdenum 
Nickel 
Si  1 ver 
Zinc 

Stronti  urn 
Li  t hi  urn 
Ti  tani  urn 
Silica 
Vanadi  urn 
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DEPARTMENT  OF  STATE  LANDS  June  27,  1984 

Helena,  MT  ,      Job  No.  84-927 

Water  Analysis  -  Alta  Mine  Sheet  2  of  8 

Identification:  ADSS-1 
Lab  No.:  73272 
Date  Sampled:  5/23/84 


pH,  standard  units  7.1 

Conductivity,  umhos/cm  466 

Total  Dissolved  Solids  (180°C,  mg/1 )  392 

CATIONS  mg/1 

Calcium  58 

Magnesium  10 

Sodium  41 

Potassium  1 

ANIONS 

Total  Alkalinity  as  CaCO.  87 

Bicarbonate  Alkalinity  a$  HC03  106 

Carbonate  Alkalinity  as  CO..  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaCO-,  0 

Chloride  2 

Fluoride  0.32 

Nitrate  +  Nitrite  as  N  -0.05 

Sulfate  132 


TRACE  ELEMENTS ,  mg/1  Dissolved 

Aluminum  -0.1 

Arsenic  0.006 

Boron  -0.1 

Cadmium  0.006 

Chromium  -0.02 

Copper  -0.02 

Lead  -0.02 

Molybdenum  -0.05 

Nickel  -0.02 

Silver  -0.02 

Zinc  0.21 

Strontium  1.86 

Lithium  -0.10 

Titanium  -0.02 

Silica  3.7 

Vanadium  0.2 
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DEPARTMENT  OF  STATE  LANDS  June  27,  1984 

Helena,  MT  Job  No.  84-927 

Water  Analysis  -  Alta  Mine  Sheet  5  of  8 


Identification:  DS-100 
Lab  No.:  73275 
Date  Sampled:  5/23/84 


pH,  standard  units  3.1 

Conductivity,  umhos/cm  5520 

Total  Dissolved  Solids  (180°C,  mg/1 )  4060 

CATIONS  mg/1 

Calcium                                                -  491 

Magnesium  165 

Sodium  103 

•Potassium  7 

ANIONS 

Total  Alkalinity  as  CaCO^  0 

Bicarbonate  Alkalinity  a£  HC03  0 

Carbonate  Alkalinity  as  C0?  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaC03  2980 

Chloride  3 

Fluoride  2.71 

Nitrate  +  Nitrite  as  N  0.07 

Sulfate  5950 


TRACE  ELEMENTS,  mg/1  Dissolved 

Aluminum  89.4 

Arsenic  0.017 

Boron  0.3 

Cadmium  0.587 

Chromium  0.06 

Copper  0.46 

Lead  0.88 

Molybdenum  0.31 

Nickel  0.37 

Silver  -0.02 

Zinc  685 

Strontium  2.28 

Lithium  0.25 

Titanium  0.03 

Silica  3.4 

Vanadium  -0.2 
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DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  4  of  8 


3*"*aT<Ii7i£T  f Teat  i  on":' " ,w"  DS  -?5" 
Lab  No. :  73274 
Date  Sampled:  5/23/84 


pH,  standard  units  3.1 

Conductivity,  umhos/cm  5410 

Total  Dissolved  Solids  (180°C,  mg/1)  4590 

CATIONS  mg/1 

Calcium  489 

Magnesium  156 

Sodium  93 

Potassium  8 

ANIONS 

Total  Alkalinity  as  CaC03  0 

Bicarbonate  Alkalinity  as  HCO^  0 

Carbonate  Alkalinity  as  CO.-.  0 

Hydroxide  Alkalinity  as  OH  0 

Acidity  as  CaCO^  3010 

Chloride  2 

Fluoride  2.96 

Nitrate  +  Nitrite  as  N  0.07 

Sulfate  6080 


TRACE  ELEMENTS,  mg/1  .  Dissolved 

Aluminum  «  88.2 

Arsenic  0.020 

Boron  0.3 

Cadmium  0.559 

Chromium  0.06 

Copper  0.38 

Lead  0.83 

Molybdenum  0.31 

Nickel  0.38 

Silver  -0.02 

Zinc  673 

Strontium  2.35 

Lithium  -0.10 

Titanium  0.02 

Silica  3.5 

Vanadium       ■  -0.2 
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DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  7  of  8 


Lab  No. : 
Date  Sampled: 


73277 
5/23/84 


pH,  standard  units 
Conductivity,  umhos/cm 
Total  Dissolved  Solids 

CATIONS 

Cal ci  um 
Magnesi  urn 
Sodi  um 
Potassi  um 


(180UC,  mg/1) 


6.0 
132 
214 

mg/1 

3 
7 
3 
1 


ANIONS 


Total  Alkalinity  as  CaC03 

Bicarbonate  Alkalinity  as  HCO^ 

Carbonate  Alkalinity  as  C0^ 

Hydroxide  Alkalinity  as  OH 

Acidity  as  CaCO^ 

Chloride 

Fluoride 

Nitrate  +  Nitrite  as  N 
Sulfate 


12 
15 

0 

0 
-1 
-1 

-0.10 
0.13 
45 


TRACE  ELEMENTS ,  mg/1 

Al umi  num 

Arsenic 

Boron 

Cadmi  um 

Chromi  um 

Copper 

Lead 

Molybdenum 
Nickel 
Si  1 ver 
Zi  nc 

Stronti  um 
Li  thi  um 
Ti  tani  um 
Silica 
Vanadi  um 


Pi  ssol ved 

0.6 

0.005 
-0.1 

0.005 
-0.02 
-0.02 

0.03 
-0.05 
-0.02 
-0.02 

0.45 
-0.05 
-0.10 
-0.02 

5.0 
-0.2 
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DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-9-27 
Sheet  6  of  8 


a~ra*^dehtTfic^ 

Lab  No.:  73276 
Date  Sampled:  5/23/84 


pH,  standard  units 

Conductivity,  umhos/cm 

Total  Dissolved  Solids  (180°C, 

CATIONS 

Cal ci  urn 
Magnesi  um 
Sodi  urn 
Potassium 


mg/1) 


3.1 
5410 
3770 


mg/1 


494 
161 
101 
9 


ANIONS 


HCO. 
!3 


Total  Alkalinity  as  CaCO. 
Bicarbonate  Alkalinity  as  ,^ 
Carbonate  Alkalinity  as  CO. 
Hydroxide  Alkalinity  as  OH* 
Acidity  as  CaCO^ 
Chloride 
Fluoride 

Nitrate  +  Nitrite  as  N 
Sulfate 


0 
0 
0 
0 

2980 
4 

2.59 
0.07 
6410 


TRACE  ELEMENTS,  mg/1 

Al umi  num 

Arsenic 

Boron 

Cadmi  um 

Chromi  um 

Copper 

Lead 

Molybdenum 
Ni  ckel 
Si  1 ver 
Zi  nc 

Stronti  um 
Li  thi  um 
Ti  tan  i  um 
Silica 
Vanadi  um 


Pi  ssol ved 

89.9 
0.016 
0.3 
0.742 
0.06 


68 
09 


0.32 
0.38 

-0.02 
684 
2.30 

-0.10 
0.04 
3.2 

-0.2 
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DEPARTMENT  OF  STATE  LANDS 
Helena,  MT 

Water  Analysis  -  Alta  Mine 


June  27,  1984 
Job  No.  84-927 
Sheet  8  of  8 


-*=Tdent i f icat-i on :  * «- ~"=VA'S-l3C;l 
Lab  No. :  73278 
Date  Sampled:  '5/23/84 


pH,  standard  units 

Conductivity,  umhos/cm 

Total  Dissolved  Solids  (180°C 


mg/1) 


2 

4550 
3250 


CATIONS 


mg/1 


Cal ci  urn 
Magnesi  urn 
Sodi  urn 
Potassi  urn 


484 
105 
76 
-1 


ANIONS 


Total  Alkal inity  as  CaC03 

Bicarbonate  Alkalinity  as  HCO^ 

Carbonate  Alkalinity  as  C0^ 

Hydroxide  Alkalinity  as  OH 

Acidi  ty  as  CaCO^ 

Chloride 

Fluoride 

Nitrate  +  Nitrite  as  N 
Sulfate 


0 
0 
0 
0 

2280 
1 

2.96 
0.08 
3510 


TRACE  ELEMENTS,  mg/1 

Al umi  num 

Arsenic 

Boron 

Cadmi  urn 

Chromi  urn 

Copper 

Lead 

Molybdenum 
Nickel 
Si  1 ver 
Zinc 

Stronti  urn 
Li thi  urn 
Ti tani  urn 
Silica 
Vanadi  urn 


Pi  ssol ved 

61.0 

0.019 

0.2 

3.21 

0.06 

6.34 

0.03 

0.20 

0.27 
-0.02 
447 

0.58 
-0.10 

0.04 

9.8 
-0.2 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name :     BERTHA   PA# :  22-002 

Date:     July  12,    1993   Time:  0945-1930 

Field  Team  Leader:     Bullock,  Pioneer  

Sampling  Personnel:     Flammang,  Pioneer  

Clark,  Pioneer  


Visitors:       Tuesday,  Belanger,  Lasher;  Pioneer 


Weather/Seasonality  Observations :  Cloudy;  cool  (55°F);  slight 
breeze;   storms  passed  around  the  site  all  day.  


Photographic  Log  (pun  Ron  and  photo  No.'s/video  Tape  number)  i  #1:  WR~2,  reclaimed 
area;  #2:  SW-1  location  facing  west;  #4:  TP-3A  location  facing 
east;  #9:  Northern  pit;  #10:  TP-2  looking  southeast;  #13:  WR-1; 
#14:   TP-1.     Video  Tape  No.  4  

General    Comments /Observations    (not  covered  specifically  in  attached  Inventory  Ponns)  : 

The  entire  site  has  been  reclaimed.     A  nearby  resident  (1/2  mile 

downgradient ) ,  Nancy  Roe,  said  the  work  was  done  during  the  

summer  of  1987  by  MDSL.     The  shafts  have  all  been  covered  with 
concrete  or  backfilled,  as  has  one  adit.     Two  of  the  shafts  have 
also  been  fenced.     All  structures  on  the  site  were  buried  during 
the  reclamation.     Waste  rock  dumps  on  the  north  end  of  the  site 
have  all  been  recountered,  covered  with  topsoil,  and  vegetated. 

Tailings  on  the  south  end  of  the  site  have  been  contoured  or  

leveled  with  waste  rock  and  then  covered  with  topsoil  and 
vegetated.  The  waste  rock  dump  between  tailings  ponds  1  and  2  has 
been     contoured     (extra     rock     into     the     adit),     topsoiled,  and 

vegetated.  

 A  ditch  has  been  constructed  around  the  southern  end  of  the 

western  tailings  pond  and  ripraped  to  control  runon.  A  stream 
entering  the  southeastern  side  of  the  eastern  pond  has  been 
ripraped  for  several  hundred  feet  across  the  reclaimed  area  until 
it  meets  the  ditch.  The  ditch  is  then  lined  with  a  geotextile 
liner  that  is  in  poor  condition.  This  lined  ditch  intersects 
Spring  Creek  near  the  east  end  of  the  east  pond.  


MDSL  AMRB/PIONEER  4/9/93 


Spring  Creek  has  also  been  lined  above  this  confluence  until  the 

creek  leaves  the  reclaimed  area.  

 The  upper  or  western  tailings  pond  has  been  terraced  to  reduce 

slopes.  Between  terraces,  erosion  control  blankets  have  been  laid 
down  all  the  way  to  the  creek.  The  blanket  is  being  displaced  at 
the  bottom;  the  pins  holding  it  down  have  been  torn  up.  Some 
vegetation  has  managed  to  pioneer,  but  the  bottom  5  feet  of  the 
hill  near  the  creek  is  least  vegetated.  Runoff  ditch  controls  have 
been  installed  between  terraces.  Vegetation  is  stressed  in  areas 
below  the  ditches  where  water  ponds  develop  due  to  insufficient 

grade  in  the  ditch  bottom.  

 All  reclaimed  areas  have  been  fenced  to  keep  the  cattle  out. 

In  an  earlier  investigation,  a  seep  was  identified  under  TP-1.  A  2" 
PVC  pipe  appears  to  have  been  installed  to  control  the  outflow. 
During  this  investigation,  the  pipe  is  full  of  tailings  and  water 

is  emerging  at  approx.   1  gpm.  

 Tailings  have  washed  off  the  site  and  down  Spring  Creek.  TP-3 

was  taken  at  three  different  areas  of  larger  deposition  further 
down  Spring  Creek;  however,  tailings  can  be  seen  for  at  least  0.3 
of  a  mile  downgradient .  A  community  water  system  was  installed  by 
DSL  in  Corbin  in  1987.  


Other  Hazardous  Materials/Substances  Present;  N/A 


General  Comments  on  Potential  Remedial  Alternatives:  Repair  and 
revegetate  where  necessary.  Study  water  treatment  reguirements  and 
alternatives .   
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name ( s ) :     BERTHA   PA#:  22-002  

Legal  Description:     T     7N     ;R  4W     ;Sec.     3       ,  S  1/4  1/4  1/4 

County:     JEFFERSON   Mining  District:  COLORADO  

Latitude:     N  46°  22'   55"         Longitude:     W  112°  05'  10"  

Primary  Drainage  Basin  and  Code:     Little  Prickly  Pear/10030101 
Secondary  Drainage  Basin:     Spring  Creek  

USGS  Quadrangle  map  name(s) :     Jefferson  city  

Mine  Type/Commodities:     Hardrock/Copper ,  Lead,  Silver,  Gold,  Zinc 

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private  

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Gljsnmore  Mines , 
Inc.,  c/o  Richard  Peters,  607  North  University,  Spokane,  WA 
99206.      (509)  924-8093.  

Relationship  to  other  mines/sites  in  the  area/district:     The  Alta 
mine  is  nearby.     Pegasus  is  acquiring  many  of  the  claims  in  the 
area  for  future  expansions  for  the  Montana  Tunnels  Project.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?     Reclamation  done  by  MDSL  in  1987. 

General  site  features:  Elevation  4765' -5180'  ,  Slope  NE  slope  35% 
Aspect     East  for  tailings;   Southwest  for  waste  rock 

Land  use:     Mining  ,  Recreational  ,  Residential  ,  Urban  , 

Agricultural  X  ,  Other ( Specify )  

Area  of  disturbed/unvegetated  lands?     0.13  acres. 

Dimensions :  Entire  site  has  been  reclaimed  (except  WR-1,  still 
unveqetated) ;  small  areas  are  burned  or  stressed,  streamside 
tailings  below  the  tailings  impoundment.  

Predominant  vegetation  types:  Douglas  fir,  Ponderosa  pine,  rose, 
rabbitbrush,  and  current,  Red  and  Idaho  Fescue.  

Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites)  Near 
Corbin  Tailings,  Wickes  Tailings,  Gregory  Mine,  and  Alta  Mine. 
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmq  weii  Log  Printout(a).     There  are  8  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  <aiso 
note  presence  of  radioactive  minerals)  Site  lies  in  the  Spring  Creek  drainage. 
The  area  is  underlain  by  quartz  monzonite  of  Boulder  Batholith. 


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Mining 
began  in  1905  and  operated  continuously  until  1918;  90,000  tons  of 
ore  with  280  oz  Au,  162,500  oz  Ag,  1,200  tons  of  Cu,  13  tons  of  Pb 
were  produced.  The  average  value  was  0.003  oz/ton  Au,  1.8  oz/ton 
Ag,  and  1.35%  Cu.  Ore  occurred  in  a  vein  in  quartz  monzonite  of 
Boulder  Batholith;  ore  consisted  of  coarse  white  quartz  carrying 
chalcopyrite,  pyrite,  crushed  and  altered  monzonite  with  a  small 
amount  of  Pb  and  Bi .  


Mine  Operation? 


Shafts  -     Yes  X  , 

No  , 

# 

4 

,  Comment  Reclaimed 

Adits  -       Yes  X  , 

No  , 

# 

1 

,  Comment  Backfilled 

Pits  -        Yes  , 

No  X  , 

# 

,  Comment 

Placers  -  Yes  , 

No  X  , 

# 

,  Comment 

Other  -      Yes  , 

No  X  , 

# 

,  Comment 

Mill  Operation? 

Yes  X 

No 

If  yes   answer  the  next  three 

questions : 


Period(s)  of  Operation:     1907  to  1917 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed;  Unknown  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap) ,  floatation,  smelting? 

Early  1900 's  gravity  concentrator  with  capacity  of  200  tons/day. 
In  1911,  a  100  ton/day  floatation  plant  was  built;  both  burned 
in  1917. 
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


H/01/1993 


w<=ill  No. 

Location 

Depth 

Yield 

Static  Water  Level 

1^55781 

07N  04W  02 

$5,0 

1,0 

0.00G> 

M:55782 

07N  04W  02 

B 

0.0 

100.0 

12.00^ 

Ms  55783 

07N  04W  no 

BC 

152.0 

500.0 

8.00(5^ 

M: 55784 

07N  04W  ,0? 

DD 

38,0 

10.0 

15.00  to 

M;55785 

07N  04W  03 

95.0 
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BERTHA,  P.A.  NO.  22-002 

T07N,  R04V,  SECTION  03 
SCALE'.     1'  =  1000' 


II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP);   other  sources   (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description:  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  &  ciay)  :  

Reclaimed  tailings  appear  to  be  approx.  50%  fine  sand  and  50%  silt  or 
clay.  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 
tailings   if  observable  (based  on  texture  and  color)  :      Tailings   are  reported  to  be 
30  feet  at  east  and  thinning  to  7  feet  at  west  end.     This  could  not  be 
confirmed  during  this  investigation  due  to  reclamation  activities.  

Are    tailings    Wet    Or    dry     (Describe  location  of  partially  wetted  tailings  impoundments)  :        N/ A 


Describe  condition  of  the  tailings  impoundment  (Note  condition  of  dams  or  structures, 
location  of  breaches )  :  Dam  on  western  pond  (TP-1)  appears  to  have  been  breached 
at  one  time,  though  now  is  covered  with  grass.  

Comments  on  potential  for  mitigation:  Tailings  ponds  have  been 
reclaimed . 
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B.     GROUNDWATER  CHARACTERISTICS 

i 

Use  table  on  following  page.      Identify  all  locations  on  sketch  map  or 
topographic  map. 

Flowing  adits:  Yes  ,  No  X  ,  Number:   Identification: 


Filled  shafts: 

Yes       ,  No  X  ,  Number: 

Identification: 

Seeps/Springs : 

Yes    X    ,    No          ,  Number: 

1  Identification: 

Pipe 

discharge 

Groundwater  wells  within  5  miles?:  Yes  X  ,  No  ; 

Number  of  well  logs:  95 

Distance  to  nearest  well  used  for  drinking?     Corbin  is  1/2  mile  away, 
but  put  on  community  water  system  in  1987.  ^^^^^ 

Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),   SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  X     ,  Possible  ,  Unlikely  . 


Even  though  runon  controls  have  been  installed,  water  is  seeping  out 
at  least  in  one  location  from  below  the  tailings  (TP-1).     Water  is 
also  ponding  on  both  TP-1  and  -2  in  small  ponds.  


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 

,V 

Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No  ,  Name(s) :     Spring  Creek;  unnamed  


WR-4  and  WR-5 

Dry  streambeds:     Yes         ,  No  X  ,  Name( 

s)  : 

Other  surface  water:     Yes         ,  No  X  , 

Name ( s ) /Description: 

Waste  materials  within  any  floodplain: 

Yes  X     ,  No           Source  ID(s): 

TP-1,   -2,   and  -3 

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?     .094  cfs 


High  Flow:     3  cfs  ,  Average  Flow:     0.3  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

0  feet;   stream  flows  along  north  edge  of  TP-1  and  -2.     TP-3  is  

composed  of  multiple  areas  of  tailings  deposited  by  the  stream  down 
the  drainage.  

Surface  water  draining  onto  or  through  waste  sources:     Yes  X     ,  No  


Describe:  Several  erosion  channels  are  present  on  the  south  side  of 
the  site,  with  evidence  of  carrying  water  recently.  A  small  unnamed 
tributary  drains  through  east  end  of  TP-2.  It  has  been  ripraped  and 
lined  with  a  liner  (which  is  deteriorating)  across  the  tailings.  

Surface   water   use   within    15   miles    downstream?       (Drinking  water  supply,  irrigation, 

residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TSE  habitat?) 

Prickly  Pear  Creek-agriculture,  possible  irrigation,  and  recreation. 


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  X 


No  ,    Distance  downstream   (ft)?    1/2  mi     Describe/explainwote  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

Tailings  are  present  in  the  stream  drainage  to  Corbin.  
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D.      ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page.  ^ 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,   mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?  There  is  space  between  TP-2  and 
Corbin  or  lower  part  of  TP-2  for  treatment.  

Wetlands  present:  Yes  ,  No  X  ,  Describe:  


Carbonate  rocks/soils:     Yes  X  ,  No  ,  Describe:     Limestone  reported 

as  host  rock,  skarn  containing  mineralization.  

E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  X  ; 

100-300  ;    300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  


Nearest  residence(ft  or  miles)?     1/2  mile 


For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 


Residents  or  workers  within  200  feet  of  sources:  Yes 
Describe: 


P 

,    No    X  , 


Population  within  1  mile:   1-10  X  ;   10-30  ;   30-100  ;  100-300  

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater 

Comments  \ 

Evidence  of  recreational  use  on  site:     Yes  ,  No  X  ,  Describe:  


Accessibility  -  Fences,  warning  signs,  closed  roads?  Entire  area  is 
fenced .  

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes 


Primary  Drainage  ;   Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  3  j 

Sport  Fishery  Classification  -     Not  Rated 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  X  ,  No  ,  Number  1     ,  types  and  locations:  

At  top  of  ridge  between  north  and  south  sides  of  site,  shaft  is  

15'xl5'x25'   deep  and  steep  sided.  

Hazardous  structures:  Yes  ,  No  X  ,  Number  ,   types  and  locations: 




Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable   waste   piles,    impoundments,    undercut  banks:    Yes   X    ,  No  

Number  1     ,  types  and  locations:     WR-1  slopes  are  at  angle  of  repose. 


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain 
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XRF  ANALYSIS  RESULTS 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


BERTHA 
PA  NO.  22-002 
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I    AIMSS  SCORESHEET 


SITE  NAME: 

BERTHA 

LINE 

PA  NUMBER: 

22-002 

NO. 

GROUNDWATER  PATHWAY 

1 

OBSERVED  RELEASE 

0 

2 

EXCEEDENCES 

0 

3A 

GW  -  LIKELIHOOD 

CONTAINMENT 

20 

3B 

OF  RELEASE 

GW  DEPTH 

20 

3C 

POTENTIAL  TO  RELEASE 

LINES  3Ax3B 

400 

4 

LIKELIHOOD  SCORE 

LINES  1  +  2  +  3C 

400 

5 

GW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

 J  L  

39.875 

6 

WELLS  - 1  Ml.  x  2.5 

20.0 

7 

GW  -  TARGETS 

WELLS  -  1  TO  4  Ml 

87 

8 

NEAREST  WELL 

5 

9 

TARGETS  SCORE 

LINES  6  +  7  +  8 

112.0 

10 

GROUNDWATER  SCORE 

LINES  4x5x9 

1786400 

SURFACE  WATER  PATHWAY 

11 

OBSERVED  RELEASE 

300 

12 

SW  -  LIKELIHOOD 

EXCEEDENCES 

100 

13A 

OF  RELEASE 

CONTAINMENT 

20 

13B 

DISTANCE  TO  SW 

20 

13C 

POTENTIAL  TO  RELEASE 

LINES  13AX13B 

400 

14 

LIKELIHOOD  SCORE 

LINES  11  +  12  +  13C 

800 

15 

SW  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

50.474 

16 

DRINKING  WATER  POP'N 

0 

17 

IMPACTED  DRAINAGE 

3 

18 

WETLANDS 

0 

19 

SW  -  TARGETS 

FISHERY 

5 

20 

RECREATION 

0 

21 

IRRIGATION/STOCK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGETS  SCORE 

SUM  LINES  16-22 

10 

24 

SURFACE  WATER  SCORE 

LINES  14x15x23 

403792 

AIR  PATHWAY 

25 

OBSERVED  RELEASE 

0 

26A 

AIR  -  LIKELIHOOD 

CONTAINMENT 

10 

26B 

OF  RELEASE 

DISTANCE  TO  POPULATION 

10 

26C 

POTENTIAL  TO  RELEASE 

LINES  26A  x  26B 

100 

27 

LIKELIHOOD  SCORE 

LINES  25  +  26C 

100 

28 

AIR  -  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.328 

29 

POPULATION -4  MILES 

30 

30 

NEAREST  RESIDENCE 

5 

31 

AIR  -  TARGETS 

WETLANDS 

10 

32 

PARKS /WILDERNESS 

0 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29-33 

45 

35 

AIR  PATHWAY  SCORE 

LINES  27x28x34 

1476 

DIRECT  CONTACT  PATHWAY 

36 

OBSERVED  EXPOSURE 

0 

37A 

LIKELIHOOD  OF 

ACCESSIBILITY 

1 

37B 

EXPOSURE 

DISTANCE  TO  POPULATION 

10 

37C 

POTENTIAL  EXPOSURE 

LINES  37AX37B 

10 

38 

LIKELIHOOD  SCORE 

LINES  36  +  37C 

10 

39 

D.  C.  WASTE  CHAR. 

CALCULATED  SCORE 

(SEE  WORKSHEET) 

0.000 

40 

DIRECT  CONTACT 

POPULATION  -  1  MILE 

1 

41 

TARGETS 

NEAREST  RESIDENCE 

5 

42 

RECREATIONAL  USE 

0 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

6 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

0 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

21.92 

SITE  NAME: 

BERTHA 

LINE 

PA  NUMBER: 

22-002 

NO. 

SITE  SAFETY 

1 

THREAT 

ACCESSIBILITY 

1  , 

2 

OPEN  SHAFTS 

100  EA. 

10C*1 

3 

OPEN  ADITS 

50  EA. 

0 

4 

HAZARDS 

UNSTAB.  HI  WALLS  /  PITS 

75  EA. 

0 

5 

HAZ.  STRUCTURES 

40  EA. 

0 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2 -7 

100 

9 

POPULATION  -  1  MILE 

1 

10 

TARGETS 

NEAREST  RESIDENCE 

5 

11 

RECREATIONAL  USE 

0 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

6 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1,000 

0.60 

p 


0 


0 


MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     BLUEBIRD   PA#:  22-003 

Date;     July  8,   1993   Time:  0930  

Field  Team  Leader:     Babits,  Pioneer  

Sampling  Personnel:     Pierson,  TD&H  


Visitors:  None 


Weather/Seasonality  Observations :  Cool;  breezy;  scattered 
showers;  cool,  wet  spring.  


Photographic  Log  (fud  rqu  and  photo  Hca/vidw  Tape  Ntiaber) :     #17:  Upper  adit  and 
discharge;   #18:  WR-1;   #19:  Lower  adit  and  discharge;   #20:  WR-3. 
Video  Tape  No.  1  


General  Comments /Observati  OnS  (not  covered  specifically  in  attached  Inventory  Forms)  I 
N/A 


Other  Hazardous  Materials/Substances  Present:  N/A 


General  Comments  on  Potential  Remedial  Alternatives :  Very  large 
waste  rock  that  is  not  steep  and  could  be  revegetated.  Adit 
discharge  is  low  flow  with  neutral  pH,  but  has  elevated  As,  Cd,  and 
Cu  and  may  need  treatment.  
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c  * 


I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s)  ;     BLUEBIRD   PA#:  22-003  

Legal  Description:     T     7N     ;R     5W  ;Sec.     13     ,  N  1/2  ALL1/4  1/4 

County:     JEFFERSON   Mining  District:  COLORADO  

Latitude:     N  46°  21'    32"         Longitude:     W  112°   10'  00"  

Primary  Drainage  Basin  and  Code:     Spring  Creek/10030101  

Secondary  Drainage  Basin:     Curtain  Gulch  

USGS  Quadrangle  map  name(s) :     Mount  Thompson  

Mine  Type/Commodities:     Hardrock/Gold,  Silver  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private/Public 

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Diane  Tintinger 
Thompson,  P.O.  Box  189,  Jefferson  City,  MT  59638-0189.  (406)  933- 
5640;  Helena  National  Forest.  

Relationship  to  other  mines/sites  in  the  area/district:  Pen-yan 
mine  is  adjacent  to  this  site.  


Regulatory  Status  (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?  N/A  


General  site  features:     Elevation    7000'  ,  Slope     20%  to  E  , 

Aspect  Southeast  

Land  use:     Mining  ,  Recreational  ,  Residential  ,  Urban  , 

Agricultural  X  ,  Other ( Specify)  

Area  of  disturbed/unvegetated  lands?     4  acres. 

Dimensions:   


Predominant  vegetation  types:     Rough  fescue,   Idaho  fescue, 
subalpine  pine,  grouse  whortleberry  

Access:     roads  -     good  ,poor  ,4wd  X  , trail  . 

Other  logistical  considerations  (proximity  to  other  sites) . 


MDSL  AMRB/PIONEER  4/9/93 


Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmq  w«n  Log  Printout(e):     There  are  no  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (Ms© 

note  presence  of  radioactive  minerals) .  Site  is  underlain  by  an  andesite  remnant 
over  the  quartz  monzonite  of  the  Boulder  Batholith.  Mineralization 
occurs  as  shoots  along  a  granite  dike  and  shale  present  in  the 
area.  The  site  lies  in  Wood  Chute  Gulch;  a  spring  upgradient 
drains  through  the  site.  


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Initial 


through   1946.      Total   production   from   1902   to  1946 

inclusive  is 

reported   as    3,454    oz.    Au,    33,393   oz.    Ag,  960,259 

lbs.    Cu,  and 

203,949  lbs.  Pb  recovered  from  17,989  tons  of  ore. 

Average  metal 

content  per  tone  of  ore  was  0.19  oz.  Au,    18.65  oz. 

Ag,   2.69%  Cu, 

and    0.57%    Pb.       Gangue    is    mostly    tourmaline  and 

quartz,  with 

tetrahedrite  and  pyrite;  locally,  sphalerite,  galena, 

arsenopyrite, 

and  some  chalcopyrite  as  mineralization  in  the  vein. 

Mine  Operation? 


Shafts  - 

Yes 

X  , 

No 

 / 

# 

1 

Adits  - 

Yes" 

X  , 

No 

 / 

# 

6 

Pits  - 

Yes 

 / 

No 

X  , 

# 

Placers  ■ 

-  Yes" 

No 

X  , 

# 

Other  - 

Yes" 

X  , 

No" 

 / 

# 

3 

Mill   Operation?      Yes  ,    No  X 

questions : 


Comment  In  WR-1  

Comment  All  totally  or  partially 

collapsed  

Comment  

Comment  

Comment  Trenches  

If  yes   answer  the  next  three 


Period(s)  of  Operation:  N/A 


Origin  of  Ore  Milled  -  Custom  Mill        Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:  N/A  


Process?  Hg-amalgam,  CN'  leach  (vat,  heap) ,  floatation,  smelting? 

N/A  
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BLUEBIRD,  P.A.  NO.  22-003 


T07N,  R05V,  SECTION  13 


• 


22  -003  .pwdsHEETS 


( 


II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2).  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM) ;  garbage/refuse/ junk  dumps 
(DMP);  other  sources   (OTH) . 

Source  size:  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description :  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distributioncapproximate  %  sand,  siit,  &  day) :_  

N/A   .  


Determine  tailings  impoundment  depth  and  describe  stratification  of  the 

tailings    if    Observable  (based  on  texture  and  color)  :  N/A  


Are    tailings    Wet    Or    dry    (Describe  location  of  partially  wetted  tailings  Impoundments )  :  N/A 


Describe  condition  of  the  tailings  impoundment  (Note  condition  of  dams  or  structures, 

location  of  breaches)  :        N/ A  


Comments  on  potential  for  mitigation:  N/A 
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B.      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 


Flowing  adits: 

Yes 

X  , 

No 

,  Number :  3 

Identification:     One  on 

upper  site  (SW- 

-i);" 

two 

on 

lower  site  not 

sampled . 

Filled  shafts: 

Yes 

 / 

No 

X  ,  Number : 

Identification: 

Seeps/Springs : 

Yes 

X  , 

No 

,  Number :  1 

Identification:  SW-2 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  24 


Distance  to  nearest  well  used  for  drinking?     1  mile 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW) ;  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite_  ,  Probable  X     ,  Possible  ,  Unlikely  . 

Waste  rock  piles  are  uncontained  sources  that  contain  some  elevatec 
metal  values.  Adit  discharge  with  shallow  groundwater  may  be  in  contact 
with  metals  in  mine  dumps;  pH  of  discharge  is  good.  


Other  observations/notes:  N/A 
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C.      SURFACE  WATER  CHARACTERISTICS 


C 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:    Yes_X  ,  No  ,  Name(s) :    Spring  upqradient  of  site  is 

the  headwaters  for  Curtain  Creek/  which  flows  through  the  site.  


Dry  streambeds:     Yes  ,  No  X  ,  Name(s): 


Other  surface  water:     Yes  X     ,  No  ,     Name ( s ) /Description:  Spring 

originates  at  upper  site  and  flows  through  upper  and  lower  sites. 


Waste  materials  within  any  f loodplain :     Yes  X     ,  No   Source  ID(s) : 

WR  in  spring  flow.  


Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)   (cfs)?    0.306  during  investigation 

for  spring  below  lower  site  (three  adit  discharges  are  added  in)  .  

High  Flow:     1  cfs         ,  Average  Flow:     0.2  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)?_ 
WR-1  and  WR-3  have  spring  draining  adjacent  or  through.  


Surface  water  draining  onto  or  through  waste  sources:     Yes  X    ,  No  , 

Describe:     Upper  site  has  one  adit  draining  through  and  spring  drain- 
ing through.     Lower  site  has  two  adits  draining  through  and  spring 
draining  through.  

Surface  Water  USe  Within  15  mileS  downstream?  (Drinking  water  supply,  irrigation, 
residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  T&E  habitat?) 

Wetland/  agriculture  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes  , 

No  X      ,   Distance  downstream   (ft)?   Describe/explainaiote  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  I  

None  observed  during  this  investigation.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 


pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?     3  acres  


Wetlands  present:  Yes  X  ,  No  

,  Describe:     Streamside  willows  and 

some  grasses 

Carbonate  rocks/soils:    Yes  X  , 

No      ,  Describe:    Carbonate  precipitates 

E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  X  ; 

100-300  ;   300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?     1.5  miles  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 


Primary  Drainage  X  ;  Secondary  Drainage  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low 

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low 

Fisheries  Habitat  and  Species  Classification  -  Not  Rated 

Sport  Fishery  Classification  -     Not  Rated 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  X  ,  No  ,  Number  1     ,  types  and  locations 

In  WR-1,   a  shaft  is  partially  collapsed.  


Residents    or   workers    within    200    feet    of    sources:    Yes  ,    No   X  , 

Describe :  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  ; 

Comments  None  

Evidence  of  recreational  use  on  site:     Yes  ,  No  X  ,  Describe: 


Accessibility  -  Fences,  warning  signs,  closed  roads?  Unrestricted 
Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes       ,  No  X  ,  Comment 


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations: 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  ,  No  X  ,  Number 

types  and  locations:  


Unstable   waste   piles,    impoundments,    undercut  banks:    Yes  ,    No  X  , 

Number  ,  types  and  locations:  




Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain:  
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


BLUEBIRD 
PA  NO.  22-003 
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SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 
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Client  Name:       CHEN-NORTHERN,  INC.  HELENA,  MT 

Project  No.:  87-911 

Project  Name:      AMR  RIT  Sampling 


July  19,  1991 
Sheet  4  of  5 


Laboratory  No. 
Sample  Name: 
Sample  Date: 
Collected  by: 
Time  Sampled: 


116947 

BLUE  BIRD  DUMP 
05/31/91 
MICHAEL  CORMIER 
None  Given 


PARAMETER 


AVERAGE 
VALUE 


18.5  mmhos/cm 
2.0  S.U. 


INORGANICS: 

Electrical  Conductivity 
PH 

METALS: 

Arsenic  as  As  (Dissolved)  Saturated  Paste  Extract 
Arsenic  as  As  (Total)  Dry  Basis 

Cadmium  as  Cd  (Dissolved)  Saturated  Paste  Extract 
Cadmium  as  Cd  (Total)  Dry  Basis 

Chromium  as  Cr  (Dissolved)  Saturated  Paste  Extract 
Chromium  as  Cr  (Total)  Dry  Basis 

Lead  as  Pb  (Dissolved)  Saturated  Paste  Extract 
Lead  as  Pb  (Total)  Dry  Basis 

Mercury  as  Hg  (Total)  Dry  Basis 

TCLP  METALS: 

Arsenic  TCLP 
Cadmium  TCLP 
Chromium  TCLP 
Lead  TCLP 
Mercury  TCLP 


10.8 

mg/1 

570 

mg/kg 

28 

mg/1 

38.5 

mg/kg 

4 

mg/1 

40.5 

mg/kg 

2.5 

mg/1 

34,700 

mg/kg 

<0.2 

mg/kg 

<1 

0.169 
<0.02 
36 

<0.0016 


mg/1 
mg/1 
mg/1 
mg/1 
mg/1 


Chen-Northern,  Inc. 
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MONTANA  DEPARTMENT  OF  STATE  LANDS 
ABANDONED  MINE  RECLAMATION  BUREAU 


HAZARDOUS  MATERIALS  INVENTORY 
SITE  INVESTIGATION  LOG  SHEET 

Mine/Site  Name:     CORBIN  FLATS   PA#:  22-004 

Date:     July  12,    1993   Time:  0845-1945 

Field  Team  Leader:     Tuesday,  Pioneer  

Sampling  Personnel:     Belanqer,  Pioneer  

Lasher,  Pioneer  


Visitors:       People  riding  4-wheelers 


Weather/Seasonality  Observations :  Cool;  mostly  cloudy;  windy; 
cool,  wet  spring  and  summer.  


Photographic    Log    (Film  Ron  ana  photo  No.'s/video  Tape  Number):       #1~#3:  Spring 
Creek  cutting  into  tailings;   #4-#ll:  Panorama  of  east  (lower)  end 

of  tailings;   #12:   Building  foundations;   #13-#16:  Panorama  of  

central  area;   #17:  Closeup  of  building  foundations;  #18-#22:  

Panorama  of  west  (upper)  end;   #23:   SW-1  location;   #24, #25:  Mill 
site  in  Corbin;  #26:  SW-2  location;  #27:  GW-1  location,  residence. 
Video  Tape  No.  1  

General    Comments /Observati  OnS    (not  covered  specifically  in  attached  Inventory  Forms)  : 

Tailings  have  been  significantly  moved  around;  in  some  cases,  piled 
away  from  Spring  Creek.  Looks  as  though  a  channel  was  built  along 
the  north  side  of  the  site,  parallel  to  road,  to  carry  Spring 
Creek.  However,  creek  flows  through  tailings  now;  has  returned  to 
original  course.  Not  sure  how  Tunnels  pump  house  at  west  end  of 
site  affects  water  flow  or  quality,  especially  turbidity.  Some 
parts    of    site    have    been    covered    with    fill    material    and  are 

revegetated .  

Other  Hazardous  Materials/Substances  Present:  N/A  


General  Comments  on  Potential  Remedial  Alternatives:  Re-route 
stream  around/through  tailings;   stabilize  tailings  with  respect 
to  steep  banks  and  wind  blown  dust.     Given  past  failure  to  re- 
route, should  use  existing  meandering  stream  bed  and  move  tailings 
away  from  stream.  
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I.     BACKGROUND  INFORMATION 

This  information  is  to  be  collected  to  the  extent  practical  prior  to  conducting 
the  Site  Investigation.     Data  gaps  shall  be  filled  in  during  the  investigation. 

Mine/Site  Name(s):     CORB IN  FLATS   PA#  :  22-004  

Legal  Description:     T     7N     ;R  4W     ;Sec.     1       ,  S_l/2  1/4  1/4 

County:     JEFFERSON   Mining  District:  COLORADO  

Latitude:     N  46°  23'    13"         Longitude:     W  112°  02'  30"  

Primary  Drainage  Basin  and  Code:     Prickly  Pear  Creek/10030101 
Secondary  Drainage  Basin:     Spring  Creek  

USGS  Quadrangle  map  name(s) :     Jefferson  City  

Mine  Type/Commodities:     Mill/Copper,  head,  Zinc  

Activity  Status:     Active  , Inactive/Exploration  , Abandoned  X  . 

Ownership  status:  Known  YX    N  ;  private/public?  Private  

Owner,  Agent,  or  Contact  (include  address  and  phone  when  available) :  Diane  Tintinqer 
Thompson,  P.O.  Box  189,  Jefferson  City,  MT  59638;  Tizer  View  Land 
&  Livestock  Co.,  c/o  Antone  and  Marian  Morris,  629  Helena  Avenue, 
Helena,  MT  59601;  Ted  and  Julie  Kresqe,  Box  114,  Jefferson  City, 
MT  59638;  Burlington  Northern,  Property  Management,  304  Inverness 
Way  South,  Enqlewood,  CO  80112;  Alta  Mines  Corp.,  c/o  Montana 
Tunnels  Mining,   Inc.,   P.O.   Box  176,   Jefferson  City,  MT  59638. 

Relationship  to  other  mines/sites  in  the  area/district:  Downstream 
from  all  major  mines  in  district;  mill  in  Corbin.  

Regulatory  Status   (Activity  by  other  agencies)?  Hardrock  permits? 
Past  Reclamation  Activities?     Possibly  covered  under  MT  Tunnels 
Mining  permit;    stream  by-passing  ditch   (now  non-functional)  may 
have  been  part  of  reclamation.  

General  site  features:     Elevation    4620'  ,  Slope  2%  to  East  , 

Aspect  Southwest  

Land  use:     Mining  ,  Recreational  X  ,  Residential  X  ,  Urban  , 

Agricultural  X  ,  Other ( Specify)  

Area  of  disturbed/unvegetated  lands?     40  acres. 

Dimensions :     1.1  miles  x  300  feet  


Predominant  vegetation  types:     Bluebunch  wheatgrass/needle-and- 
thread  habitat  type.  

Access:     roads  -     good  X  ,poor  ,4wd  , trail  . 

Other  logistical  considerations   (proximity  to  other  sites ) .  On 
road  leading  to  most  mines  in  the  district;  before  Wickes  Tails. 
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Well  logs  within  1  mile  radius;  water  rights  15  mi  downstream  (Attach 
mbmo  weii  L07  printout(e):     There  are  43  well  logs  within  a  1  mile  radius. 


General  site  geologic,  hydrologic,  and  hydrogeologic  settings  (aiso 
note  presence  of  radioactive  minerals)  Perennial  Spring  Creek  flows  southwest 
through  the  site;  confluence  with  Prickly  Pear  Creek  is  approx. 
1  1/2  to  2  miles  below  the  site.  The  site  is  most  likely  under- 
lain by  guartz  monzonite  of  the  Boulder  Batholith  or  an  erosional 
remnant  of  andesite  which  the  Batholith  intruded.  Deposits  in  the 
area  are  vein  and  associated  with  the  contact  between  the  quartz 
monzonite  and  andesite. 


Mining/milling  history,  ore  type/tenor,  host  rock,  gangue:  Veins 
in  the  area  carried  tourmaline,  quartz  and  crushed  country  rock  as 
gangue  minerals.  Chief  ore  minerals  were  argentiferous  galena, 
sphalerite,  chalcopyrite,  and  tetrahedrite .  Gold  is  present  in 
most  of  the  ores.  Arsenopyrite,  pyrite,  and  rhodochrosite  are 
common  accessory  minerals.  First  concentrator  with  150-ton 
capacity  was  built  in  1884  and  later  increased  to  500  tpd.  A 
second  concentrator  was  built  in  1896  to  retreat  tailings.  In 
1925,  a  third  concentrator  was  built  to  retreat  tailings.  Approx. 
100,000  tons  of  tailings  were  treated.  From  1938  to  1941,  146,000 
tons  of  tailings  were  treated.  

Mine  Operation? 


Shafts  - 

Yes  , 

No 

X  , 

# 

,  Comment 

Adits  - 

Yes 

No" 

X  , 

# 

,  Comment 

Pits  - 

Yes 

No' 

X  , 

# 

,  Comment 

Placers  - 

Yes 

No 

X  , 

# 

,  Comment 

Other  - 

Yes  , 

No" 

X  , 

# 

,  Comment 

Mill   Operation?      Yes   X    ,    No  .      If  yes   answer  the   next  three 

questions : 

Period(s)  of  Operation:     1884  to  approx.   1890;   1925  to  1941  


Origin  of  Ore  Milled  -  Custom  Mill  X    Dedicated  Mill  ;  Number  and 

names  of  mines  that  supplied  mill  feed:    Alta,  Bertha,  and  Gregory 

mines  


Process?  Hg-amalgam,  CN"  leach  (vat,  heap),  floatation,  smelting? 

Floatation  
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Montana  Bureau  of  Mines  and  Geology 
Water  Well  Log  Data 


10/15/1993 


11  No.     Location  Depth        Yield  Static  Water  Level 
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CORBIN  FLATS,  P.A.  NO.  22-004 

T07N,  R04W,  SECTION  01 
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II.    INFORMATION  COLLECTED  ON  SITE 


A.    SOLID  MATRIX  WASTE  CHARACTERIZATION 

1.  Waste  Characteristics  -  Use  table  on  following  page. 

Unique  source  identification  (e.g.  west  waste  rock  dump  #2)  and 
abbreviation  on  sketch  map  and  source  list  (e.g.  WWRD2 ) .  Locate  source 
on  sketch  map  with  any  measured  distances  from  at  least  two  landmarks. 

Source  types :  Waste  rock  dumps  and  piles  (WR) ;  tailings  impoundments 
and  piles  (TAIL);  vats,  vessels,  tanks  that  contain  something  (VAT); 
barrels  -  not  empty  (BAR);  soils  contaminated  by  spills  or  leaks  (SP); 
suspected  asbestos  containing  materials  (ACM)  ;  garbage/refuse/ junk  dumps 
(DMP);   other  sources   (OTH) . 

Source  size;  Estimated  volumes  (cu.  yards  or  feet,  #  of  barrels)  for 
each  source  identified  above. 

Location/Description ;  List  location  and  description  for  each  source 
identified  above. 

Waste  containment:  Is  the  source  contained  with  respect  to  groundwater, 
surface  water,  and  airborne  releases  or  the  potential  to  release?  Good, 
adequate,  poor,  or  none.  Are  waste  structures  /  vessels  sound,  are 
runon/runoff  controls  in  place,  are  wastes  covered  or  vegetated,  pond 
liners  intact? 

2.  TAILINGS  IMPOUNDMENTS  -  If  tailings  impoundments  are  also  present, 
complete  the  following  questions. 

Describe  the  tailings  grain  size  distribution  (approximate  %  sand,  siit,  &  ciay> :  

70%  sand/fine  sand;   30%  silt  and  clays.  

Determine  tailings  impoundment  depth  and  describe  stratification  of  the 

tailings  if  observable  (based  on  texture  and  color) ;     Varies  from  1  foot  (west  

end)   to  12  feet  (center)  .  


Are    tailings    Wet    Or    dry     (Describe  location  of  partially  wetted  tailings  impoundments)  : 


Describe  condition  of  the  tailings  impoundment (  Note  condition  of  dams  or  structures, 
location  of  breaches)  z     All  dikes  are  breached  by  Spring  Creek.  


Comments  on  potential  for  mitigation:  Partial  cover  and  reveqetation 
is  taking  place,  continue/finish;  move  creek  out  of  tailings.  
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B .      GROUNDWATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map. 


Flowing  adits: 

Yes  , 

No 

X  , 

Number : 

Identification: 

Filled  shafts: 

Yes  , 

No 

JL./ 

Number : 

Identification: 

Seeps/Springs : 

Yes  , 

No 

x  , 

Number : 

Identification: 

Groundwater  wells  within  4  miles?:  Yes  X  ,  No 
Number  of  well  logs:  153 


Distance  to  nearest  well  used  for  drinking?     0.2  mile 


Sample  types:     Flowing  adits   (AD);   filled  shafts  (SH); 
Residential  wells   (RW);  Monitoring  wells   (MW) ;   Seeps/Springs  (SP). 

Field  Measurements:  Flow  (measured  or  estimated),  pH  (meter),  Eh 
(meter),  SC  (meter),  temperature  (meter),  Alkalinity  (test  kit)? 

Potential  for  groundwater  contamination  (explain)? 
Definite  ,  Probable  ,  Possible  X     ,  Unlikely  . 

Water  beneath  tailings  may  be  deep;  large  uncontained  source  containing 
elevated  metal  values.  


Other  observations/notes:     Five  monitoring  wells  (4"  id  steel  with  2" 
PVC)   on  lower  tailings;   locked  (one  is  shot  up).     One  with  4"  steel, 
four  with  4"  PVC  holes  that  may  be  wells  on  upper  tailings  above  and 
below  pump  house;  probably  MT  Tunnels  wells.  
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C.      SURFACE  WATER  CHARACTERISTICS 


Use  table  on  following  page.  Identify  all  locations  on  sketch  map  or 
topographic  map.  Indicate  drainage  patterns  (run-on/runoff)  and 
directions  on  sketch  maps. 

Flowing  streams:     Yes  X     ,  No_  ,  Name(s) :     Spring  Creek  


Dry  streambeds:     Yes  ,  No_X_,  Name(s) 


Other  surface  water:     Yes  ,  No  X  ,     Name ( s ) /Description: 


Waste  materials  within  any  floodplain:     Yes  X     ,  No   Source  ID(s) 

TP-1  and  TP-2  

Approximate  Flood  frequency?  X  1  yr,  10  yr,  100  yr 

Estimated  seasonal  flow  of  stream(s)    (cfs)?     2  cfs  


High  Flow:     30  cfs       ,  Average  Flow:     3.0  cfs  

Distance  between  waste  source(s)  and  nearest  surface  water  body  (ft)? 

0  feet 


Surface  water  draining  onto  or  through  waste  sources:     Yes  X     ,  No 


Describe:     Spring  Creek  meanders  through  tailings  for  approx.   1  mile. 


Surface  Water  USe  Within  15  miles  downstream?  (Drinking  water  supply,  irrigation, 
residential  use?    Sensitive  environments  within  15  miles  downstream?    Park,  Wilderness,  Fishery,  Wetland,  TfcB  habitat?) 

Possible    wetlands,     agriculture;     Prickly    Pear  Creek 
fishery ,  wetlands,   irrigation,  agriculture  


Observed  erosional/sedimentation/stream  turbidity  problems?  Yes     X  , 
No  ,   Distance  downstream   (  f  t)  ?   5000  '        Describe/explainwote  streambank 

stability  and  condition  of  streambank  vegetation  and  any  manmade  structures  or  channel  changes  present)  :  

Stream  very  turbid  below  pump  house  discharge;  sedimentation  (tailings) 
downstream  to  end  of  tailings.  
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D.     ACID  MINE  DRAINAGE    (AMD)  POTENTIAL 

Evaluate  each  source  in  table  on  next  page. 

AMD  Characteristics: 

Presence  and  abundance  of  sulfides?  (S03) 

Presence  of  evaporative  salt  deposits?  (ESD) 

Discolored  or  turbid  seepage?  (SPG) 

Presence  of  long  filamentous  algae  in  drainages,  mosses  in  moist 
areas? 

Presence  of  ferric  hydroxide  precipitates?  (FEOX) 
Presence  of  burned  or  stressed  vegetation?  (VEG) 
pH  <  5.0  (pH) 
General  Potential  for  AMD  Mitigation: 

Area  available  for  treatment  (acres)?    Approx.   10  to  20  acres  


Wetlands  present:  Yes  ,  No  X  ,  Describe: 


Carbonate  rocks/soils:     Yes  ,  No  X  ,  Describe: 


E.     AIR  PATHWAY  CHARACTERISTICS 

Population  within  4-mile  radius:   1-10  ;   10-30  ;   30-100  ; 

100-300  X   ;    300-1,000  ;    1,000-3,000  ;    3,000-10,000  ;    10,000  or 

greater  ;  Comments  

Nearest  residence(ft  or  miles)?  0.2  mile/Corbin  townsite  is  possibly 
located  on  tailings  near  mill.  

For  each  source  (table  next  page): 

Available  fine  materials?      Surface  area? 

Uncovered  and  unvegetated?      Wet  or  dry? 

Overall  dust  propagation  potential: 

observed  high  moderate  low  none 
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F.     DIRECT  CONTACT  CHARACTERISTICS 


Residents    or    workers    within    200    feet    of    sources:    Yes  ,    No  X_ 

Describe :  

Population  within  1  mile:   1-10  ;   10-30  ;   30-100  ;   100-300  X  ; 

300-1,000  ;    1,000-3,000  ;   3,000-10,000  ;    10,000  or  greater  

Comments  

Evidence  of  recreational  use  on  site:     Yes  X  ,  No  ,  Describe:  

Observed  people  riding  4-wheelers;  qunshells;  fireworks.  

Accessibility  -     Fences,  warning  signs,  closed  roads?     Stock  fence 
down  in  some  places;  gates  open;  signs  posted.  __ 

Sensitive  environments  on-site  or  adjacent  to  site: 

State  or  National  Parks  -      Yes  ,  No  X  ,  Comment  

Wilderness  Area  -  Yes  ,  No  X  ,  Comment  

T&E  Species  Habitat  -  Yes  ,  No  X  ,  Comment  

Bat  Habitat  -  Yes       ,  No  X  ,  Comment 


Primary  Drainage  ;  Secondary  Drainage  X  ;  No  Information  : 

Riparian  Habitat  Quality  -  High  ,  Medium  X  ,  Low  

Wetlands  Frontage  -  High  ,  Medium  X  ,  Low  

Fisheries  Habitat  and  Species  Classification  -  3 
Sport  Fishery  Classification  -    Not  Rated 

G.      SAFETY  CHARACTERISTICS 

Verify  completeness  of  AMRB  Inventory 

Hazardous  openings:  Yes  ,  No  X  ,  Number  ,  types  and  locations:  


Hazardous  structures:  Yes  ,  No  X  ,  Number  ,  types  and  locations: 


Unstable  highwalls,  pits,  trenches,  slopes:  Yes  X  ,  No  ,  Number  1 / 5 , 

types  and  locations:  Stream  is  undercutting  tailings  banks  in  a  least 
five  places,  which  is  creating  highwalls.  


Unstable  waste  piles,    impoundments,   undercut  banks:    Yes   X    ,   No  , 

Number  1/5  ,  types  and  locations:  Stream  undercutting  tailings  banks  in 
at  least  five  places.  


Fire  and/or  Explosion  hazards:  Yes  ,  No  X  ,  Explain: 
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ABANDONED  AND  INACTIVE  MINES  SCORING  SYSTEM  (AIMSS) 

SCORESHEET 


CORBIN  FLATS 
PA  NO.  22-004 


MDSL  AMRB/PIONEER  4/9/93 


( 


( 


< 


1    A1MSS  SCORESHEET 


QITP  M AMP- 
Ol  1  C  IMAM  t. 

CURBIN  FLATS 

1  IMP 
LliNEr 

PA  Ml  IMRFD' 
rM  IMUlVIDCK. 

22-004 

MO 

RROI  IMnWATFR  PATHWAY 

I 

OR«5FR\/Fn  RFI  PA5F 

0 

O 

£. 

pvpppnFNPFS 

0 

^A 
on 

gw  -  i  ikfi  iHnnn 

ovv    -  LllXtUnUUU 

mMTAIMMFMT 

OV-MN  1  fAIINIVICZIN  1 

20 

^R 

OF  RFI  FASF 

GW  DFPTH 

on 
2U 

IP 

PnTFMTIAI   Tn  RFI  PAQP 
r w  1  CIN  1  IMI_  1  U  KCLCMOC 

1  IMPQ  OA  v  OP 
LIINtO  OA  X  OD 

400 

i  ikfi  ii-innn  Qrnpp 

1  IMPQ  1  4-  9  +  OP 

UllNCO    I   T  Z.  T 

4UU 

0 

OVV  -  VVMO  I  c  onrtK. 

pai  pi  II  ATPn  crnpp 

/cpp  \A/PRk"QI-IPPT\ 

c 
o 

WFI  I  S  -  1  Ml    y  9  5 

VVCLLO  -    I   IVII.    A  £..\J 

in7  ^ 

I  U 1 .0 

7 
f 

n\AJ  TARP,FTQ. 
oVV  -   I  MrvoC  I  o 

WFI  I  Q    -1  Tn  A  Ml 

VVLLLO  -   1    1  \J  H  IVII 

1 1  n. 

1 1U 

8 

NEAREST  WELL 

5 

Q 

TARP,FTQ.  CpflBP 

I  IMFQ  R  +  7  +  P 

I  u 

Or\VJUI\IUVVM  1  Crv  Ol^UrVC 

LIINCO  1X3*5 

ORR^QIfiOO 
ODDOy  1 0/io 

QIIRPAPF  WATFR  PATHWAY 

PiRSFRVFD  RFI  FASF 

19 

sw  - 1  ikfi  mnnn 

ovv  -  i_ir\L.i_inv_>Vw'L,/ 

pvppprjpMppq 

inn 

13A 

r\c  Dpi  PASF 

CnNTAINMFNT 

yUl  N  1  rMINIVIL_IN  1 

13B 

DISTANCE  TO  SW 

20 

i^p 

PnTFMTIAI  Tn  RFI  FAQF 
r\J  1  CIN  1  InL  1  \J  r\CLCnOt 

1  IMF<5  1^A  v  nR 

LIINCO    I  O/A  A    I  GO 

4UU 

14 

i  ikfi  iHnnn  scnRF 

I  INFS  11  +  19  +  1?C 

800 

is 

cww  _  WASTF  THAR 
ovv  -  vvno  I  c  unnrv. 

pai  nil  ATFn  spnRF 

(<s.cc  wnRK^HFFT^ 
(oct  ¥Vur\r\oriLL  i  ) 

979 

1fi 

DRINKING  WATFR  PnP'N 

n 
u 

17 

IMPAPTFD  DRAINAGF 
IIVIi  r\o  1  CU  Ur\r\\\ NnOC 

vj 

1 A 
I  o 

WFTI  ANDO. 

V  V  L_  1  l_rMNUO 

I  u 

1Q 

C\A/  TAROFTQ 
OVV  -  1  nKot  1  O 

c 

o 

20 

RFCRFATION 

5 

21 

IRRIRATION/^TOrK 

2 

22 

T  &  E  SPECIES  HABITAT 

0 

23 

TARGFTS  SCGRF 

SUM  1  INFS  16  -  92 

27 

94 

Q.IIRFAPF  WATFR  ^PDRF 

1  INFC?  14  y  1*^  y  9^ 

Q7D^4fi7S 

AIR  PATHWAY 

Mlr\    "HI  nVVMI 

OR 

nRqpRwpn  Dpi  pasf 

200 

26A 

AIR  -  LIKELIHOOD 

CnNTAINMFNT 

vvjin  i  nil  ni  ivn  l_i  \i  i 

20 

26B 

OF  RFI  FASF 

DISTANPF  Tn  pnpui  ATinN 

10 

26C 

PnTFNTIAI  Tn  RFI  FASF 
~\J  I  CIN  1  lrM_  1  \J  rvLLLnOt 

I  INF^i  9RA  y  9fiR 

L.IINL.O  £.\Jr\  A  tOD 

900 

97 

i  ikpi  iwnnn  qpprf 

I  IMF<?  OR  +  9RP 

28 

AIR  -  WASTF  PHAR 

PAI  PUI  ATFD  cjPnRF 

fqpp  wnRK^HFFT^ 

90  787 

29 

PnPUl  ATinN  -  4  MM  FS 
r wruLni  ivin    *r  iviii_co 

100 

30 

MFARFQT  RFQjnFNPF 

INC/Ar\CO  1  IxCOIUCIN^C 

31 

AIR  -  TARGETS 

WFTI  ANDS 

o 

32 

PARKS /Wll  DFRNFSS 

o 

33 

T  &  E  SPECIES  HABITAT 

0 

34 

TARGETS  SCORE 

SUM  LINES  29  -  33 

105 

35 

AIR  PATHWAY  SCORF 

rnlr\  rM  1  nVVHI  Owwr\C 

I  INFS  97  y  98  y  ?4 

3813054 

niRFPT  POMTAPT  PATHWAY 

36 

OR<5FR\/Fn  FXPnSURF 

50 

37A 

LIKELIHOOD  OF 

APPFSSIRII  ITY 

nwvCOOIDILI  1  T 

20 

37B 

EXPOSURE 

DISTANPF  Tn  pnpui  ATinN 

L>IOI/-\IN*w»t   1  U  i\J\\J l_/A  1  1  \J  1 N 

10 

37C 

PnTFMTIAI    FYPnQI  IRF 
rU  1  CIN  1  CArUOUrxL 

1  INFc:  OTA  v  "37R 

L.IINC_0  O  /  r\  A  O  /  D 

9D0 

38 

i  ikfi  iHnnn  ^pprf 

1  INFS  ^fi  +  ?7P 

L-IINlZO  OQ   •   Of  w 

250 

39 

D  C   WASTE  CHAR 

PAI  PUI  ATFD  ^PPRF 

/cpp  wnRKSHFFT^ 

83.471 

40 

DIRECT  CONTACT 

POPUl  ATION  -  1  Mil  E 

rUrULnl  I  w  1  N  -    1   IVI 1 1_( — 

100 

41 

TARGETS 

Nip ARpcT  RFSIDFNCF 

5 

42 

RECREATIONAL  USE 

10 

43 

TARGETS  SCORE 

SUM  LINES  40-42 

115 

44 

DIRECT  CONTACT  SCORE 

LINES  38x39x43 

2399791 

45 

TOTAL  SITE  HUMAN  &  ENVIRONMENTAL  HAZARD  SCORE 

(LINES  10  +  24  +  35  +  44)  / 100,000 

4698.59 

LINE 

SITE  NAME: 
PA  NUMBER: 

CORBIN  FLATS 
22-004 

NO. 
1 

THREAT 

SITE  SAFETY 

ACCESSIBILITY 

20 

2 

OPEN  SHAFTS 

100  EA. 

_ 

t 

3 

OPEN  ADITS 

50  EA. 

0 

4 

i  i  a  7  a  n 

HAZARDS 

UN  STAB.  HI  WALLS  /  PITS 

75  EA. 

75 

5 

MA7    o  TBI  |/>TI  inrn 

HAZ.  STRUCTURES 

40  EA. 

0 

6 

EXPLOSIVES 

0 

7 

HAZ.  MATERIALS 

0 

8 

HAZARDS  SCORE 

SUM  LINES  2-7 

75 

9 

POPULATION  - 1  MILE 

100 

10 

TARGETS 

NEAREST  RESIDENCE 

5 

i  i 

RFPRFATIONAI  I J9F 

lu 

12 

TARGETS  SCORE 

SUM  LINES  9 -11 

115 

13 

SITE  SAFETY  SCORE 

(LINES  1  x8x  12)/ 1.000 

172.50 

SUMMARY  OF  HISTORICAL  ANALYTICAL  DATA 
FROM  OTHER  SOURCES 


MDSL  AMRB/PIONEER  4/9/93 


(J) 


WATER  QUALITY  BUREAU 


Mi  IN  TANA 


11 155**6  ^" 


HELENA,  MONTANA  59601 
COUNTY  J  £FF£  RSGN 


SAMPLE  LOCATION  7;\  3W  ICC 
ANALYSIS   NUM3ER     75V.' 06 46 


grab 

STREAM 


WATER   FL O'fli  RAT 5 
FLCW   -lEASURcHENT  METHOD 
ALT  ITUCJL.OF   L AND_SURF  ACS. 


20.  CFS(E) 

NOT  .MEASURED 


UNUS1 


TOTAL  WELL  DEPTH  BELOW  L3 
SwL  AdGVE  (.+  )   OR  8EL0W  Li 


r 


SAMPLING  SITE:   SPRING  CK  AT  C0R8IN  MT 


fUM  (CA) 


M  G  /  L 


rte3/L 


*G/L 


;/l 


31 C Ak  BGrtA  T  S ( H  C  J3 ) 


CHLORIDE  (CD 
SULFATE   ( SJ4) 
.FLUORIDE  LEX 


NIT RAT  E  (-MC3  AS  N) 
N03+NJ2   (TOT  A3  N ) 


TOTAL  CATIONS 


TOTAL  ANIONS 


0.000 


LABORATORY  PH 
[AT SR  TEMPERATURE  (C) 
'EQ  S'-'LTOS  CAJ  Cltl  AXED 


TOTAL  HARDNESS  AS  CACG3 
TOTAL  ALKALINITY  AS  CAC03 
 I  £ 3  TURBIDITY  LJLTJUJ 


INCUC  TI VITY-UMHOS-25C 


SODIUM  ADSORPTION  RATIO 


A  D   H   T    T    I    P  N  A  | 


PA    RAM    F   T  FR^ 


INT,  TOT,  SUSP  (MG/L)  11830. 
[RCN,TP   (MG/L  AS  FcJ  71. 

:>N.:.rs  mg/l  as  z±U  a£L. 


CNDUCTVY, FIELD  MICROMHOS  1050. 
COPPER, TR    (MG/L  AS  CU)  ,14. 

H**GANESctTf:  ('iG/i.  AS  MN)  53_*_ 


[EAJrTR  (MG/L  AS  P6) 
•NIC,  TR   (MG/L  AS  ASi 


2.2 
.350 


CADMIUM,   TR   (MG/L  AS  CD) 


238 


spjrIng  ck  surveillance 


Tf  nAT^v  HG/L=>iIM  IGRAHS   PER  LITER        E  0  /  L  =M  I  L  L I  E  s~)U  I  V  T(  FMTS  PFR  LI : 
c>7  ITJJE  MT  5  DISSOLVED   (DISS)    EXCEPT  AS   NOTED.   T  0  T=  TO  T  A  L  S  U  S  P~S  US  PEND  ED 
AS  U£§P  ( R  )  =  RE  ?  0  RT  5  0   (  E)  = EST I MAT ED  M=METERS  TR= TOTAL  RECOVERABLE 

^     SAMPLER     MJP         HANDLING  1100       ANALYST       KK   ;  LA 
EdS0tC3--^3     COMPUTER  RUN  10/06/75     PROGRAM     SYS  75       I  FUND 
V'MN  BAI  iMf;;      0,00  CA        MG       MA  K        Cl       S04  iHCQ3> 


MP  OES 


0.0     0.0     0.0     0.0  33.3  33.3 


m 


WATER  QUALITY  BUREAU 


HELE 


mm  AHA     59  601 


1QNT& 


4^v^  JEFFEPSC.M 


46231 5\i  112  132Vi 


SA  MFLE  LOG  ATI  Gw 
ANALYSIS  NUMEE* 


7N     3W     6 A 
75WC645 
4  i  T  


GRAB 


WATHR  FLCW  RATE 
FLOW  MEASUREMENT  METHOD 


2  0.     CFS  (  £  ) 

NOT  MEASURED 


UNUSED 


TOTAL  WELL   DEPTH  BELOW  LS 
SWL  A3GVE(+)  OR  SELGW  L3 
F  t.^pth  M£j  .,=w   si) 3 FAT, - 


1ING  SITE ^SPRING ~CK  AT  -JEFFERSON  CITY  MT 


MG/L 


MEQ/L 


MG/L 


•i£Q/L 


rcA) 


BICARBONATE (HC03 ) 
(CQ3 ) 


[HA) 

am: 


CHLORIDE  (CD 
SULFATE  ( S04 ) 
FLUORIDE  (F) 


(AL) 


NITRATE   (N03  AS  M) 
NC3.+NC2   (TQT  AS  N ) 
PHPCpHAT?(Pn4    AS  P) 


?tOTAL  CATIONS 


0.0 


TGTAL  ANIONS 


0.000 


LABORATORY  PH. 
•R  TEMPERATURE  (C) 
snt  T  OS  r.Ai  QLJU  AXED 


TOTAL  HARDNESS  AS  CAC03 
TOTAL  ALKALINITY  AS  CAC03 

'  •:      LAB  TURRTD  TTY  UTU)  '  ?5nO, 


IVITY-UMH0S-25C 


SODIUM"  ADSORPTIO N  RATIO 


A  OP  T  T  T       N  A  I 


P  A  RAM  F  T  F  R"S 


7CT,SUSP  (MG/L)  7630. 
TR  (MG/L  AS  FE)  76. 
TP  AS  7N)  11?, 


CNDUCTVY, FIELD  MICRCMHOS  9500. 

COPPER, TR  ( MG/L  AS  CU)  -  8.0 
■MANGANFSF.TR(Mr,/l    A  S   M.\)  160. 


>TR  { MG/L  AS  P03 
F»TR  (MG/L  AS  AS) 


<  0.001 


CADMIUM,  TR   { MG/L  AS  CD) 


^376 


SPRING  CK  SURVEILLANCE  _ 
£>i  :  MG/L=M ILL!  GRAMS  PER 


L  IT  F  R     MFQ /L=MT  LLI F  OUIV I L  E  N  T  S ;  P  FR  TER 


ITUENTS  DISSOLVED  (DISS)  EXCEPT  AS  NOTED.  TuT=TOTAL  SUSP=SuSPcNDED 
SURED(R)  =  REPORTEO  (  E )  =E STI MATED  M=M£T£RS  TR=TGTAL  RECOVERABLE,  .;  ..  . 


■"Tl-    SAMPLER*:  MJP         HANDLING  11  CO       ANALYST       ME    ;  LAB?  WQBH 
09-03-75   .  COMPUTER  RUN  09/05/75    .PROGRAM V  SYS  75   f     FUND  ,0650  Y/ 
\r\H  RAt I&ncf  .  o ..no     „ >/■  r.A  - » Mfi    *N*  - «  k  >  ct  ^sn^-^rn^^^Nm^ 


MPDES 


0.0     0.0     0.0     0.0  33.3  33.3     0. 0  333V3  0.0 


STATS  MONTANA 


WATER  QUALITY  BUREAU 


or^.  46223 5N  112  343W 
CCDE 

IPL~J     06-07-7  7 


HELENA,  MONT AM A  59601 
COUNTY  JEFFERSON 


r 


•A^IPLED  1315 
IP  LEO  GRAB 
SOURCE  STREAM 


SArPLc   LOCATION       7N     4W  11AAC 
ANALYSIS  NUMBER  77W1082 
DRAINAGE  BaSIN     0411   -U  MISSCURI 

3,27CFS(H) 


WATER  FLOW  RATE 
FLOW  MEASUREMENT  METHOD     GURLEY  METER 
ALTITUDE  OF  LAND  SURFACE 


USE  MULTIPLE 
[F£iR  <  S  ) 

>L£D  3Y  WQ6H 


TOTAL  WELL  DEPTH  bSLGfc  LS 
SWL  A60VE(+)   OR  BELOW  LS 
SAMPLE  DEPTH  BELOW  SURFACE 


SAMPLING  SITE:   SPRING  CK  AT  BRIDGE  SOUTH'"  OF  CCR3IN  UpS^ff -Gorbi^Ci'C^ 


MG/L 


MEQ/L 


JM  (CA) 
JM  (MG) 


BICARBONATE (HC03) 
CARBONATE  (C03) 


MG/L 


MEQ/L 


JM  (NA) 
M  tK) 
)N  (  FE ) 


CHLORIDE  (CD 
SULFATE  (S04) 
FLUORIDE  (F) 


137, 


2.852 


>c  ( MN ) 
IM  UL) 


PHOSPHATE ( P04  AS  P) 
NC3+NG2(T0T  AS  N) 


CATIONS 


0.0 


0.0 


SUM  ANIONS 


137.000 


2.852 


LABORATORY  PH 
ITER  TEMPERATURE  (C) 


7.80 


TOT  HARDNESS ( MG/L-CAC03 ) 
TOT  ALKAL I N ITY ( MG/L— CACQ3 ) 


IONS  MEAS. (MG/L) 
IDUCTIVITY— UMHQS— 25C  388.0 


LABORATORY  TURBIDITY  (JTU) 
SODIUM  ADSORPTION  RATIO 


ADDITIONAL 
lDfTR  (HG/L  AS  PB)       <  0.05 
It  TR   (MG/L  AS  CD)       <  0.005 


PARAMETERS 

IRON»TR  (MG/L  AS  FE)  .16 
COPPER, TR   (MG/L  AS  CU)  .01 


ICTR  (MG/L  AS  ZN ) 
X,TR  (MG/L  AS  AS) 


.04 
.019 


MANGANESE»TR (MG/L  AS  MN) 
SILVER t  TR  (MG/L  AS  AG) 


.03 
<  0.01 


BOULDER  BATHOLITH  0662 


ION:  MG/L=MILLI  GRAMS  PER  LITER    MEQ/L=MIL LI EQU IV ILENTS  P*ER H.ITER 
£W>TITUENTS  DISSOLVED   (DISS)   EXCEPT  AS  NOTED.   TOT=TOTAL  SUSP=SUSPENDED 
( jMASURED  (R) =REPQRTED  (E)=£STIMATED  m=meters  TR=TOTAL  recoverable  ..." 


<0  07        i      SAMPLER       DP         HANDLING  3 201       ANALYST     KEV      vLAB  WQBH 
07-31^77     COMPUTER  RUN  08/29/77     DATA  097 5/ PROG  0876  FUND^0663  i 
fV.  ION  BALANCE     9.99  ^    :.>t;A~  iMG  o-.vNA-—  -  K       CL     S04    HC03  ^C03  N03 


MPDES  - 
|EQ/L=  INSUFFICIENT  DATA 


o.o   o;o   o.o   o.o    o.oioo.o  o.o 


o.o  o.o 

77W1082 


stste  healtitdeptt 


"HATER  QUALITY  BUREAU 


HELENA,  MONTANA     59  601 


state' 


MONTANA 


LAT.-LONG. 
STATION  CODE 
OATE  SAMPLED 


462248N  112  447W 
06-09-77 


r  COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 

DRAINAGE  BASIN 


JEFFERSON 
AW 


"3000 


TIME  SAMPLED  w  1200 ;     : ; 
METHOO  >AMP LEO GRAB  ^  r  :  ^ 
SAMPLE  SOURCE    MINE  DRAIN 


V     WATER  FLOW  RATE 
?.  FtOW  MEASUREMENT  METHOD^;, 
ALTITUOC  OF  LAND  SURF AC 6 fe 


7N 
77W1102 

0411  -U  MIS*'*1'0! 


WATER  USE 
AQUIFER (S) 
SAMPLED  BY 


UNUSED 


WQBH 


TOTAL  WELL  DEPTH  BELOW  LS 
SWL  ABOVE (+)  OR  BELOW  LS \ 
SAMPLE  DEPTH  BELOW  SURFACE 


CALCIUM  (CAI 
MAGNESIUM  (MG) 
SODIUM  ( NA) 
;  POTASSIUM  <K> 
I  IRON  (FE) 

Q MANGANESE  (MN1 
ALUMINUM  (ALI 


SAMPLING  SI  TEs  "WATER  JUST 
MG/L  MEQ/L 


8ELCW  TAILINGS  AeOVE  CORB 


BICARBONATE <HC03 I 
CARBONATE  (CQ3) 


M^ 


v< 


CHLORIDE  (CL1 
SULFATE  (S04I 
FLUORIDE       (F ) 


215^ 


4.476 


PHOSPHATE (P04  AS  PI" 
N03+N02CT0T  AS  N) 


y":    '  SUM  CAT  IONS           0.0  * 

0.0 

"    SUM  ANIONS  215.000 

.  47*76 

LABORATORY  PH 
FIELD  WATER  TEMPERATURE  (C) 

7.50 

TOT  HARDNESS (MG/L-CAC03) 
TOT  ALKALI NITY( MG/L-CAC03) 

.  SUM-OISS.    IONS  ME AS. (MG/L 1 
LAB  CONDUCT I VITY-UMHQS-25C 

:    712. 1 

LABORATORY  TUR8 IDltY  (JTU) 
SODIUM  ADSORPTION  RATIO 

fl                                  A  D  0  I  T  I 
LEAD, TR  (MG/L  AS  PB) 
CADMIUMt   TR   (MG/L  AS  CDI 

0  N  A  L 
<  0.05 
•  018 

PARAMETERS 

I RON tTR  (MG/L  AS  FE) 
COPPER* TR   (MG/L  AS  CU) 

.89 
.46 

ZINCTR  (MG/L  AS  ZH1 
ARSENIC tTR  (MG/L  AS  AS) 
MERCURY,  TR  (MG/L  AS  HG) 

1.4 

r  .001 
<  0.0002 

MANGANESE, TR(MG/L  AS  MN) 
SILVER,  TR  (MG/L  AS  AG) 

.59 
<  0.01 

REMARKS:  BOULDER  8ATHQLITH 


HEADWATERS  OF  UNNAMED  CK  ABOVE  CORBI 


E  XPLAMtION  V  MG/L=M  ILL  I  GRAMS  PER  L  ITER 


_J1F£/Lr-M1,LLIE0UIVILENTS  PER  LITER   

ALL  CONSTITUENTS  DISSOLVED  ( DISS  I  EXCEPT  AS  NOTED.  TOT-TOTAL  SUSP=SUSPENDED 
(M)  =  MEASUR6D(R)=R£P0RTE0  ( E  )=ESTI MATEO  M=METERS  TR  =  TOTAL  RECOVERABLE 


SAMPLE  NQ  05      ~  SAMPLER       0P"~      RXNDLING  2100       ANALYST     LAB       LAB  WQBH 

COMPLETED  09-16-77     COMPUTER  RUN  09/27/ 77     DATA  0975/PROG  0876  FUND  0662 


STNO  DEV.   ION  BALANCE  9.99 


CA 


MG 


NA 


CL     S04     HC03  C03 


SEGMENT  MPDES 

CALC.   HEQ/L=  INSUFFICIENT  DATA 


0.0     0.0     0.0     0.0     0.0100.0  0.0 


N03 
0.0  0.0 
77W110: 


STATE  HEALTH  DEPT. 


HATER  QUALITY  BUREAU" 


STATE  MONTANA 


HELENA,  MONTANA  59601 
COUNTY    JEFFERSON  I 


LAT.-LONG« 
STATION  CODE 
DATE  SAMPLED 


462248N  112  221W 


06-09-77 


SAMPLE  LOCATION 
ANALYSIS  NUMBER 


7N  4H 
77WU01 


1DD0 


TIME  SAMPLED 
METHOD  SAMPLED 
A   SAMPLE  SOURCE 

1130 

GRA8'^,v'.^t;:; 
STREAM  V 

.           -        WATER  FLOW  RATH 
\    FLOW, MEASUREMENT  METHOD  GURLEY 
^       ALTITUDE  OF  LAND  SURFACE  V 

.37CFS(MI 
METER  . 

3           WATER  USE 
AQUIFER  iS ) 
SAMPLED  BY 

UNKNOWN  .  , 
WQ6H  ^ 

.,  :  TOTAL  WELL  OEPTH  BELOW  LSj^  /  : 
:£  v -■■     SWL  ABOVE  (+ 1  OR  BELOW  LS  'r^.-C 
SAMPLE  DEPTH  BELOW  SURFACE v   ^'  v 

^:  ^                                                                                  CGRBIN  /' 

'~                               '       ;.    ■       £     3/       ■  "  '     !  -  f  -            -                       "   -  • 

CALCIUM  (CAI 
MAGNESIUM  (MG) 

MG/L 

MEQ/L  MG/L 
BICARBONATE ( HC03 ) 
CARBONATE  (C03) 

MEQ/L 

SODIUM  (NAI 
POTASSIUM  (Kt 
IRON  (FE) 

CHLORIDE  (CLI 

SULFATE  (SQ4)  1210* 
FLUORIDE       (F I 

25.192 

2  MANGANESE  (MNI 
ALUMINUM  (AL1 
HYOROGEN  (H+) 

1.27 

PH0SPHATE(P04  AS  P) 
N03+N02(TCT  AS  Nl 

1.259 

SUM  CATIONS 

~I7269 

1.259              sum  Anions  12T0.000 

257 192 

LABORATORY  PH 
FIELD  WATER  TEMPERATURE  (C) 

2.90          TOT  HARONESS (MG/L-CAC03) 
TOT  ALKALI NITY( NG/L-CAC03) 

SUtf-DISS.    IONS  M£AS.(MG/L) 
LAB  CONDUCT I VI T Y-UMH0S-25C 

LABORATCRY  TURBIDITY  (JTU) 
2355.7               SODIUM  ADSORPTION  RATIO 

0                                   A  D  D   I  T 
LEAD*  TR   (MG/L  AS  PS) 
CADMIUM,  TR   (MG/L  AS  CD) 

7  T  MP  .  TO     (Ur./I       AC  7MI 

IONAL  PARAMETERS 
<  0,05                   IRONfTR  (MG/L  AS  FE) 
.30               COPPER, TR  (MG/L  AS  CU) 

11C                            MAM^AtlCCC  _  TD  1  iAfl  it       AC     MM  1 

50* 
3.0 

ICC 

ARSENIC, TR  (MG/L  AS  A$) 
MERCURY,   TR   (MG/L  AS  HGI 


.02  5 
.0005 


SILVER ,  TR  (MG/L  AS  AG)       <  0.01 


REMARKS:   pOULDER  BATHOLITH  0662         NO  PER  I PHY TON  SAMPLE 

EXPLANATION  :  MG/L=M ILL I GRAMS  PER  LITER     ME 6/ L = MI L L I E QU I V I L EN T S  PER  LITER 


ALL  CONSTITUENTS  OISSOLVED  (DISSI  EXCEPT  AS  NOTED.  TOT=TOTAL  SUSP=SUSPENDEO 
(M)^  MEASURED  (R) ^REPORT ED   (£  l-ESTI  MATED  M=MET£RS  TR  =  TOTAL  RECOVERABLE 


SAMPLE  NO  04  SAMPLER    ,  DP         HANDLING  2100       ANALYST  "f  LAB       LAB  WC^.i 

COMPLETED   09- 16-77     COMPUTER  RUN  09/27/77     DATA  0975/PROG  0876  FUND  0662 
STND  DEV.    1  ON  BALANCE     9.99  I        CA       MG       NA        K      CL     S04    HC03     C03  N03 


SEGMENT 
CALC  MEQ/L 


MPDES 

INSUFFICIENT  OATA 


0.0     0.0     0.0     0.0     0.0100.0  0.0 


0.0  0.0 
77W1101 


W  A  i        QUALITY   cU  r>  i  AU 


INTANA   __ 


H ELENA*    MU^TA^A  596C1 

L  LtNTY  J£rF£_RSGN   

6^Cf 


7;<  3W 
7  7'*  1098 

04LI   -o  ^ISSCUkI 


^TRcAji 
tfULTI ?L 


SAtv'?Li  LLLrt  <  IbN 
AMALYo  IS  NUECES 

 D  R  A  i :v<  AGE    3  A  S  I N      

hA7  cR   FLUV*   .s  A  T  §      '   ~~     2Tb~o CF  S  { ) 
PLC* 'MEASUREMENT  ^cTHCO     GURLEY  'Mc'TEft 
ALTITUDE  OF  LA,\D  -SURFACE  


WQ3H 


TOTAL  WELL  DEPTH   EELCfc  LS 
S*L  ABOVE (+)   C K   3EL0W  LS 
SAMPLE  DEPTH  gELJN  SUfirAoc 


S IT£J  3PRIMS  C.IEEK  AT  JEFPERiCa  CI t 


ICA) 
1HG) 

Mfg/L 

SICAR5CNAT£(HC03  ) 
CARBONATE   (C03 ) 

*E3/L 

INA) 
I  (K) 

[fet 

CHLORIDE      (CL ) 
SULFATE  ( SG4 ) 
FLUORIDE  IF) 

158. 

3.290 

IAD 

PHOSPHATE ( PG4  AS  P) 
NC3+NC2(TCT  AS  N ) 

nous 

0.0 

0.0                        SUM  ANIONS 

158.000 

:~3.290 

LABORATORY  PH 
:R  TEMPERATURE  (C) 


7-10  TOT  HARjNESS(MG/L-CACC3) 

TOT  ALKALI  NIT Y ( MG/L— CAC03 ) 


IONS  MEAS.  (MG/L) 
1  '  - V7  rJBjcn VITY-UMH0S^25C  484.6 


LABORATORY  TURBIDITY  ( JiU) 
SODIUM  ADSORPTION  RATIO 


A  D  D  1  T 
,TR  (MG/L  AS  P8) 
TR   (MG/L  AS  CD) 


I   0  N  A  L  PARAMETERS 
<  0.05  IRONf TR   (MG/L  AS  FE)  2.4 

.013  COPPER* TR  (MG/L  AS  CU)  .13 


[t TR  (MG/L  AS  ZN) 
ftTR  (MG/L  AS  AS) 
TR  (MG/L  AS  HG) 


5.4 
.017 
.0002 


HANGAN ESEjTR ( MG/L  AS  MN}  8.0 
SILVER*  TR   ( MG/L  AS  AG)       <  0.01 


BOULDER  3ATH0LITH  0662 


ION:  MG/L=MILLI GRAMS  PER  LITER  * MEQ/L^MILLIEQUIVILgM t 5  PcR  tlTtR 
»TTTUENTS  DISSOLVED   (DISS)   EXCEPT  AS  NOTED.   TGT=TCTAL  SUSH  =i>USP  cN-cD 
UURED(R) ^REPORTED   ( E )  =  ESTI MATED  M=MET EPS  TR=j0TAL  RECOVERAELt 


Tl  .     SAMPLER  -     DP         HANDLING  3201       ANALYST     LA&       LAB  KQ6H 

09-1^-77^ -COMPUTER  RUM  09/27/77     DATA  0975/ PRCG  0376  FUND  0662 
BALANCE     9.99  CA    -  MG  NA 


ION 

MPDES 
=  INSUFFICIENT  DATA 


CL     SQ4     HC03  . CQ3  NG3 


0.0 


0.0     0.0     0.0     0.0100.0  0.0 


0.0  0.0 

77W1098 


"XTicR  DUALITY  3Ukc.AU 


JTANA__ 
rfj55H~Tl2.  31o* 


CGUfvTY     J  -EFrERSGN 


SA^FLii  LCCATICJi 
.ANALYSIS  NU'MBcR 
DRAINAGE  BASIN 


7«-4     4W     ICC  A 
77W1099 

0411   -U  MISSOURI 


LC*  RATc 


SB? 


^STREAM 


1  MUL 


 Z.51CFS  ( t\ ) 

FLOW  MEASUREMENT  METHOD     6URL6Y  METER 

ALTITUDE  OF   LA.mC  SURFiCE  

TOTAL  WELL  DEPTH   BELOVi  Li 


SWL  ABOVE (+)   Ca   BELOW  LS 


.TIPL- 

_WQBH  

HPLINS  SITE:    SPRING  CREEK  JUST  BELG'/i  CGRSIN 


SAMPLE  DEPTH  6EL^* 


MG/L 


MSQ/L 


HG/L 


*5C/L 


J 

J_ 
) 

(K) 
FIFE) 


BICARBONATE (HC03  ) 
CARBONATE    ( CC3  ) 


CHLORIDE  (CD 
SULFATc  (S04) 
FLUORIDE  (F) 


155 


TMiN  ) 
( AL) 


PHOSPHATE (PC4  AS  P) 
NC3+NC2CTCT  AS  N) 


3.185 


vTIONS 


0.0 


0.0 


LABORATORY  PH 
|ER  TEMPERATURE  (C) 
I.  IONS  MEAS.  (MG/L ) 
lUCTlVIT  Y— UMHGS-25C 


476.2 


ADDITIONAL 
It TR  (MG/L   AS  P3)       <  0.05 
TR  (MG/L  AS  CD)  .013 


»t  TR  (MG/L  AS  ZN)  5.5 
itTR  (MG/L  AS  AS)  -010 
TR  (MG/L  AS  HG)       <  0.0002 


sum  anigf^s  153.000 


3.185 


7.00  TOT  HARDNESS(MG/L-CACG3) 

TOT  ALKAL I NITY ( MG/L-C ACQ3 ) 


LABORATORY  TURBIDITY  ( JTU) 
SODIUM  AD SORPTION  RATIO 


PARAMETERS 

IRGN»T  R  (MG/L  AS  FE) 
COPPER, TR   (MG/L  AS  CU) 


7 

14 


MANGANESE f  TR  ( MG/L  AS  Mi*)  7.8 
SILVERj  TR  (MG/L  AS  AG)       <  0.01 


•BOULDER  BATHOLITH  0662 

MG/L=MIL LI GRAMS  PER  LITER 


M£Q/L=MILLIEQUIVI LENTS  PER  LITER 
AS  NOTED.  TOT=TCTAL  SUSP=SUSPtNDED 


TU5NTS   DISSOLVED    (DISS)  EXCEPT 
1 UR EQ (R ) =R£PORTED   ( E )  =  ESTI MATED  M=MET E PS  TR=TOTAL  RECOVERABLE 


NU  02  SAMPLER       DP         HANDLING  3201       ANALYST     LAB     .  LAB  :WC6H 

09-16-77     COMPUTER  RUN  OS/27/77     DATA  0975/PRCG  0876  fUND  0662_ 
S&lCN  BALANCE     9 .99  CA       M6      NA        K       CL     S04    HC03    C03  ^ 


MPDES 

=  INSUFFICIENT  DATA 


0.0     0.0     0.0     0.0     0.0100.0  0.0 


.0.0  i:  0.0  . 

77W1099 


STATION  Cl!Oc 


TE  HEAL  Th  utP T . 


N4TEK  QUA  LIT Y  BUREAU 


 SJALLJlJiiTAj^A  

LAT.-lG/'iG.     462242ft  U2  334* 


HE tfiftA,  HGN7 ANA  I 


ri«t  SA.MPLto" 

WOb  S  AH  PLED     GkAB  PLOk  ^I^J^" 

SAWPL^O  3Y     ktiiirt  c   ^L  *SC^<+>  Gfi   BELCH  IS 

SAMPLING  SUE.-  WATEK  FROM  ALTA  MQU*T*tH 


------ — JlQUMX.  _J£.E££.asjQtt 

SAMPLE  LCCAUCN  .  7N  ^tiT^T""" 
ANALYSIS  NUMBER  78*036* 


5  CFS<E> 


ALLIUM  (CA) 

SODIUM  (NA | 
ASSIU*  (K> 


SUM  CATIONS 


MG/L 


Hcw/L  : 

B  ICAR8CMAT £  (HCG3  ) 

 C^&EOJlAIE_lCQJi 

CHLOHIOE  <CU 
-    ^   -    SULFATE   (S04 ) 

 -ULi&jy.b_f-  (fl 

PHC3PHATEIPG4  AS  P) 
NC3+KQ2   (TCT  AS  N  J 


HG/L 


MES/L 


65.333 


2*OU 


Sum  4NiaNS   3i62.ooo  e?T 


• ilr       T  LABGrtATQfcY  PH  2„Yg 

LD  WATER  r£«P£ftA"fUR£-U^. 

3  CuN0UCUytrYrU«H0S~25C  -^97T^  " 


SEN  ICrTH  {*G/L  AWsf^^P 
•  QPPER  r  TR  I HO/.L  AS  CU)  16.1 

3UCTVY  ff^mMS^^ 


TOT  HARCNESSCKG/L-CACC3)- 
TOT  ALKAL I N I T  Y t  WG/L-C  ACCft  7 
-OAaQAA.TC^_lUR£  IGJJ  Y__LNTUi_ 

----■"S.OOlUlf^QSaRPlJpN--AAr.t^~ 

CADMIUM,  tR   fHGVl  AS  CO) 
 ZIKCtM   IHGJl  AS  *N>  26e. 


.924 


^ — iii  n  e  Oft '4  in  a    i|^lq  -  •       ^  ^.      Wo;- . 


76WC363 


 HlNg  DRAINAGE  0650 


ANAtlQNt  MG/L»tf tillGRAHS  PER  L.It£R    N*rG/L»>UUX*Qtj  IM  !L£NIS  Hfi  VlTEH 
CONSTItUgNTS  DISSOLVED  (tirSS  I  EXCEPT  AS  NO t g 0 *  1 0 T «rFQ T At  S»SP«SUSPFNCEfl 
«6ASUfi£0(K>aKEPQfi;reD   ( E *»£STlMAT6fl  H»M£T£RS  TK-IGTAl  HfcCUVER ABLE 


.UNO 


SAflPUR  QP         HAM1LING  2  ICQ  ANALYST  


LETED  04-18-78    CQHPUT6R  RUN  OVWta    OAIA  G.97S/PRQG  d&7*  FUflD  063U 

DEV.  ION  0AUNCE  ^•99  CA  HQ  NA  K  CC  SG4  fjC03  CO 3  Ntf3 
till  HPDES  0.0     0.0     O-fl     fl.ti     ti.0fQfl.vO     0-0  fl.Q 


•  M£Q/u»  INSUFFICIENT  DATA 


Taw  43  ^ 


qp'cPl.               aATcK  QUALITY  SJRE AU 
Hi  J  ?i  I  A  r-;A  


HELENA,  MONTANA  39EG1 
CCLMY     J  _-rf  ERSGN 


]0£ 


462 24  dN   112   i  2  D  i  j 


03-29-78 


SAN.PLc  LCCATiL.N 
ANALYSIS  NUN3ER 
DRAINAGE  FASI>: 


7N     4W  1CCC 
78WC367 

0411  -u  HISSCUP  I 


>LEO 

j~l£Q      Si<  A  Li 

met:    £  £Aid 


;     WATER  FLCw  F A 1  E 
FLOW  MEASUREMENT  ETHOS 
ALTITUDE  OF   LAiNC  SURFACE 


1.0  CFS(E) 


4JLTIPL, 


USE 
IS) 


TGTAL  WELL  CEPTh  SELL'/.  LS 
o'WL  AECV£(+)   CF   c£LCr.  LS 
SAMPLE  CEPTH  EELCW  SUPF40E 


iMjR'AHPLiNvi  SITE:    SPRI NG  CRE  EK n  AT  "CCR'BIN  u.pstv .  CorbiV)  Creek 


fa* 

i*io/L 

MEO/L 

2ICAR8GMTEIHCC3) 
CARBONATE  ICG3J 

f-'G/L 

M  E  w  /  L 

■fftNA) 
■fr:(KJ 

CHLORIDE  (CD 
SULFATE  (S04) 
FLUORIDE  (F) 

115.000 

2.394 

n.,                                      phosphate (PC4  as  pj 

(■  >;                                                       NC3+NC2    (TCT  AS  N ) 

BcATIiiiNS  , 

.0.0 

CO 

SUM  ANIONS 

115.0CC 

2.394 

P'n          LABORATORY  PH 
1ATER  TEMPERATURE  (C) 
ISS.   IONS   MEAS.  (tfG/L) 

d.20 
16. C 

TOT  HARCNESS(iVG/L-CACG3) 
TOT  ALKALINI TY ( nG/ L-CACC3 ) 
IABORATC-RY  TURRFCTTY  (NTU) 

hDUCTIVITY- 

UMH0S-25C 

384.0 

"     SODIUM  ADSORPTI OK  RATIO 

P;~.  ^ 

F-':'  A 

0  D  I   T  I 

0  N  A  L 

PA  RAM   F  T   F  R 

S 

llCTR   I  MG/L 
JER,  TR  (MG/L 
ION  •  TR  (MG/L 

AS  AS) 
AS  CU) 
A3  FE) 

.023 
<  .01 
.39 

CADMIUM,   TR  (MG/L 
ZINCTR  (MG/L 
MANGANESE, TR(MG/L 

AS  CO) 
AS  ZN) 
AS  MM  ) 

<  .001 
.12 
-09 

[;VY, FIELD  M C ROHHOS 


230. 


MINE  DRA f  NAGF  0650 


NATION:  MG/  L^M  I L  LI  GRAM  S  PER  LITER     MEQ/L=fcILL  IEQUI VILENTS.  PER  LITER 
JI  TUENTS  PI  Ssni.VFD   (  DISS  >   EXCEPT  -  AS  NOT  EC .  70T=T0T  AL  SUSP«SUSPENOED 
URED (R) =REPGRTEQ   ( E  )  =  £S TI MATED  M=MET£RS  TR=TOTAL  RECOVERABLE 


SAMPLER  OP 


HANDLING  2  ICO       ANALYST     ROB       LAB  WCBH 


I.ETED  04-18-78     COMPUTER  RUN  04/19/78     DATA  C975/PRCG  C876  FUND  0650 
1°EV.   ION  BALANCE     9.99  CA       MG!      NA       .  K  ""■  CL     SG4     HC03     C03  -  NC3 
 mpdfs   o-n  *  n.o  Vo.o    o.n    n-mcn.n    r,.n    o.o Co 


HEQ/L=  INSUFFICIENT  DATA 


78WC367 


1 


^g^jQUAU^Y  BUREAU 


FELEVa  t  MONTANA  59£CI 
CCINTY  JEFFERSON 


S53123H 


SAMPLE  LCCATICJS 
ANALYSIS  NLMEEP 
CPMAA_G_E__1ASIN 


7N     2W  6ACA 
79ViC315 

CAH_-U  PISSCURJ 


~  WAT ER  FLCK  BATE 

FLOW  MEASUREMENT  METFCC 
#LTlTtinj_jCF_LAhC  SURFACE 


3.2  CFS(K) 
FLGh  FETER 


"TCTAI  k  ELL  CEPTh  SELCW  LS 
ShL  AeGV£(*i  CP   fiELCU  LS 

SA  £PL J_C  E_PUi_E  ELCjL^Uli.A_CE 


%  ^f^KCXtfeEK  NEAR  KCUTF 


^MG/L 
$  58  .2 

J3 .6. 


£10.6 


fEG/L 
2.904 

 P_._6.72. 

0.461 
0.G56 


EICARBCNATE  IHCQ3  J 
_  CAR  EC  NATE  (CG3_! 
CHLGF  IDE  (CD 
SULFATE  (SC4) 
FLUORIDE       (F J 


MG/L 
63.4 
Q.C 


1.8 
159.0 
0.16 


PHOSPHATE  (PC4  AS  PJ 
NC34NC2   (TOT  AS  N» 


<  .01 
C.37 


C.C26 


IS:???: "81.6 


4.294 


SUM  ANIONS  224.8 


4.436 


^LABORATORY  PH 
TEMPERATURE  (C) 
HONS  MPAS-tMG/LI 


PPTY-UMHQS-25C  .  -  452.3 
Ann  IT  I  C  N  A  L 


7,33  TOT  HARCNESS(MG/L-CAC031 

4.C  TOT  ALKAL 1NI1Y (MG/L-CACG3 ) 
^06.4         LABORATORY  TUR  E I C  H  Y__LNTj__. 


189 
52 
14. C 


SCCILM  ADSORPTION  RATIO 


0.3 


P  A  fi  A  N  F  T  E  R  S 


rOT,SUSP   (MG/L1  30.3 
(MG/L  AS  GUI  .08 
C^G/L  AS  2N)   


[R  (MG/L  AS  HQ) 
jtTR (MG/L  AS  MNI 
'FlFLfl  MICRO  MHOS 


KJL,TOT(MG/L-N) 


<  .0002 
3.3 
310. 


ARSENKtTR   (MG/L  AS  AS) 
L6ACTR   (MG/L  AS  Pe) 
PHCSPHCPCUStTOT____C/L-P) 
IRCN»1R   (MG/L  AS  FE> 
PHtFlELCtSU) 
^ M fl M  A t TH T A L  f  y G/L   AS  Nl 


.021 
.20 
.03  _ 
1.8 
7.75 
<  C.C1 


PRICKLY  PEAR  STUDY 


MG/LSHILLlSftA»<  »r*  LITER     M  E  C  /  L  ~  M H  t  E  CU 1 V 1 L  EN  T  S  P  E  R Ai T  E  R 


mENTS  OISSCLVEO  (CISS)  EXCEPT  AS  NO  EC.  ICWClAl r^|P»SUSPF,NCEC 
VJPED(R)=REPORTEC   (E  )= EST  I  MA TEC  M3MET EPS  7R-TCTAL  RECOVERABLE^  ^  ^ 


~02  "  SAMPLER     R08        HANCUNG  42C0       ANALYST     JAH      XAB.  ^CBH  , 

04-24-79     COMPUTER  RUN  05/02/79     DATA  WW*™"1*^^*^ 
ICN  RM  A^P     Q^O  CA       MG      NA     _K  Ck  _SC4  hCC3 


K/L 


MPOES 

4.338  TO 


67.6.20.3.  10.7 
4.795 


1.3     1.2  75.2  23.6 


0.0;, CO 
V  79K0319 


jTfH  oePT 


*ATHZ   QUALITY  8URSAU 


H£L£!NA.   MONTANA  59601 


COUNTY  JEFFERSON 


r  j£flL 


SAMPLS  LOCATION        7,N     3*  6ACA 
ANALYSIS  NUMBER  7tfWl(J<JS 
Oft ADMASS    a A3  IN      OVft^U  tt£SSCU*r 


PrfpL£D  1200 
IPLeO  GHAtf 
Ldfj  STREAM 

•er  use 
(per  C  S  J 


, ..WATER  FLOW  RATE 
FLO*  «EASUREM£Nf  JMSjtHCD 
ALf  ITtJl)(£    GF   L  AND  SURFACE 


3*7  CFS(.M) 
GURL6Y  METSR 


MULTI  ple 


TOTAL  *ELL  DgP.TM  aELOW  LS 
SttL  A80V2(*)   OS  BSLGU  L5 


Br, sampling  sits:  sasAMj               M&Mh  > 

1,*  <ca) 

MG/L 
7b,  7 

a  n  x 

3«aa7 

aiCAReoNAtgi  hco3; 
carbonate  tcas> 

MG/L 

.62.  <} 
0.0 

ME.  Q /L 
1.026 
0  .0 

gUft  <NA  J 

CHLORIDE     <CL ) 
SULFATE   (SO 4  ) 
FLUORIDE  <F> 

2.0 

o.osa 

4*497 

PHOSPHATE (PO 4  AS  P> 
MG3+fid2    <TOT  AS  N) 

0«Q14 
0.29 

0  .00  J 
0.021 

1  •CATIONS 

ioI™"" 

.,9.4S.4 

;su;m  anMns 

J               LAaQ.tiAT.GRV  FH 
|ATER  TEMPERATURE  (C) 
|SS.    IONS  MfcA3.(MG/L) 

7.<!5 
17.0 
3,8  2*7 

TOT  H  AjR ON  fiSSr  CMC/  Lj^"C > 
TOT  ALK A L  f  k I  TV  <  WG/L^C 3  J 
LAS GHAT OR V  T^flQtblfY   tiiW  ) 

248 
51 

iNi^UCT  XV  If  Y;«UMH03^^C 

A  DO   t  t  1 

a  N  a  l 

-PAR  A  'ft  !l  ¥  ft 

I.^RtTR  <  MG/L  AS  CU) 
NCtTR    fMfl/L   AS  ?N) 


,  »22  jL^AO  ^TR  i.N'a/L-A.3  Pfl>  •  060 
4-*  PHQ'SPtiOflOUa  «  TO  t  i^/lrP  )  .0  2 


JY.  7R   (MG/L  .  AS  HG1       .  <  ^'GOQS 
^Se.TR  (MC/L  AS  Mm 11       .  ■ 
".At  TOT  At  f  Mfi/t  A5t  N  >  VtiS 


:  ^RCN,??R  ;{"M^/L  ^  ^S'l      .  2«8 
•  N  I'  TRGIG'P' W"  *  K  J  L  t  f  0     M'^'/L^N  I"  .10 


.*  f  PRICKLY  PEAR  SfUOY 


Jtl  tlNi  MG/LwMM  1  jgRAMS  PER  j.jjt'FR  Vffiy  UtTF'¥'  — 
ISTXTUEMTS  OISSCLVEC  tOl  lS)  jE^CEPt.  .'AS  ..NOpr.eP*.  :,'TOt»T0t.AL  SUiPa^USPENOeC 
I A  SU  RED  <  R  |  «fl  gPORT  60  -:(£  H$dtlHATjp  M*MET.ejR^  tiR*TQT*L  .R^CQVgRAfiiL^  

ng  02      "     sample^.  Mb    xR^Nca^Ma  ^^ii  ly^uX^.  il  ^'i^ 

XtN  •  WAVANCg  -  0*84    ■      ^'Jj  -  mg      Wa   -    x   -cC  •"•"jSdA  -  Vi^d^  "  CO 3  v  :Nfil 


n 

MEO/L' 


mpoes 

:„S.t9fl  .;tO 


.  79¥tO^S 


WATER  QUALITY  BUREAU 


HELENA,   MONTANA  59601 


MONTANA 

46232  IN   112  123W 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 


JEFFERSON 

7N  3W  6ACA 
79W1958 


ft£D  1200 


DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW  MEASUREMENT  METHOD 


0411  -U  MISSOURI 

3.62CFSCM) 
FLOW  KETER 


SfotiRCE  STREAM 
M.EirUSE  MULTIPLE 

ALT 
TOTA 
SWL 

ITUOE  OF  LAND  SURFACE 
L  to  ELL  DEPTH  BELGW  LS 
ABOVE(H   OR  BELOW  LS 

«LED  BY  WQBri 

SAMPLE  DEPTH  BELOW  SURFACE 

B?<ampi  I N G  SITE:   SPRING  CR  NR 

MOUTH 

m                    MG  /L 

KEQ/L 
3.353 

MG/L 

81  CARBONATE (HC03)  58.6 

MEQ/L 
0.960 

BjH   (MG)  H.3 
«JM   (NA)  11-1 
3Em  (K) 

0.930 
0.483 

CARBONATE  (C03)  0.0 
CHLORIDE     (CD  2.0 
SULFATE   (S04)  189.0 

0.0 

0.056 

3.935 

FLUORIDE  (Fi 
PHGSPHATE(PC4  AS  P)  0.034 
NG3+N02   ( TOT  AS  N)  0.44 

0.003 
0.031 

|f  CATIONS  89-7 

4,771 

SUM  ANIONS  250.0 

4.986 

i             LABORATORY  PH 
iATER   TEMPERATURE  (CI 

7.32 
14.5 

TOT  HARDNESS  (MG/ L-CAC03) 
TOT  ALKAL I NI TY (MG/L-CAC03 ) 

215 
48 

ISS.  IONS  MEAS.tMG/Lr  339-7 
|N 0 UC T I VI T Y-UHHOS-25 C  .'/  3X3.0 

:    LABORATORY  TURBIDITY  (NTU) 
SODIUM  ADSORPTION  RATIO 

10.0 
0.3 

I                    A  0  0  IT  I 

lNT,TOTtSUSP  IMG/L) 
§JM,    TR  (MG/L  AS  CD) 

0  N  A  L, 
94.3 

»Qig 

PARAMETERS 
^ARSENICTR   (MG/L  'AS  AS) 
COPPER«TR   (MG/L  AS  CU) 

.048 
.22 

feAD.TR  (MG/L  AS  PB) 
liORCUS^TOr  IMG/L-PI 
hESE,TR(MG/L  AS  MN ) 

♦05c 
,42 

2INCTR  (MG/L  AS  ZHi 
I RON »  TR  (MG/L  AS  FE) 
PH.FIELO(SU) 

3.3 
4.4 
8.0 

I  At  TOTAL (MG/L  AS  N) 


<  0.01 


NITROGENtKJL  tTCT (MG/L-N ) 


.36 


PRICKLY  PEAR  STUDY 


IATICN:  MG/L=MI LLIGRAMS  PER  LITER     MEQ/L=MILLI EQUIVILENTS  PER  LITER 
INSTITUENTS  DISSOLVED   (DISS )  EXCEPT  AS  NOTED.  TOT^TOTAL  SUSP-SUSPENDED 
LEASURED  <  R) =RF PHRT  FO  I  E )  =  E S T I  MATED  M=M£TERS  TR»TOTAL  RECOVER  ABLE    ;  ( 

NO  02  SAMPLER     ROB  ^    HANDLING  4200      ANALYST    JAH      LAB  WQBH 

10-7^70     r  flMPI ITER  Rl tM  *1  V/ft «?/ 7Q     f)AT A  09T6/ PROG  -087^FtlNft  6053 
EV.   ION  BALANCE     1.30  CA       MG      NA         K       CL     S04     HC03  '  C03  >*  N03 

MPDES  70.4  19.5"  10.1     0.0     1.1  79.5  19.4     0.0  0.0 

<•*■>  rn  5.513  _ 1^  ■    ■  "     •    I     '   79W1958 


,.TH 


OEPT 


WATER  QUALITY  SURE AU 


HELENA  t   WONT  ANA  59601 


HON  TANA 


COUNTY  JEFFERSON 


•LONG 

VCOOE 


462310N   112  25Jw 


PH  J5-17-79 


SAMPLE  LCCATICN       7N     4W  1 
ANALYSIS  NUMBER  79W2293 
DRAINAGE  BASIN    -0411   -U  MISSOURI 


[HPLED 

|Q  GRAB 
STREAM 


JURCE. 


feATER  FLOW  RATE 
FLOW  MEASUREMENT  METHOD 
ALTITUDE  OF  LANC  SURFACE 


90.  GPM(E) 
FLOAT  +  TIME 


^TJCK 


USE 
IS) 


TOTAL  WELL  CEPTH  SELCW  LS 
SliL  ABOVE(+>   OR  3ELGW  LS 
SAMPLE  DEPTH  BELCW  SURFACE 


-SAMPLING  SITE:   SPRING  CREEK  ABOVE  JEFF  CITY 


jM  (CA) 
JM  IMG) 


MG  /L 


MEU/L 


BICARBONATE (HCG3 ) 
CARBONATE   ( CO  3 ) 


MG/L 


MEQ/L 


(NA) 
IK) 


CHLORIDE  (CD 
SULFATE  (S04) 
FLUORIDE  (F) 


PHOSPHATE! P04 
NC3+N02   ( TOT 


AS 
AS 


P) 
N> 


1  CATIONS  Q.Q~" 

0.0 

SUM  ANIONS  0.0 

0.000 

LABORATORY  PH 
UTER  TEMPERATURE  (C) 
ESS.   IONS   MEAS .  (MG/L  ) 

TOT  HARDNESS (MG/L-CACQ3 ) 
TOT  ALKALINITY( MG/L-CACG3  J 
LABORATORY  TURBIDITY  (NTU) 

SOUCTI  /I  TY-UMHQS-25C 

SODIUM  ADSORPTION  RATIO 

f:  ■                A  0  0  IT  I 

OH  A  L 

PAR  A  M  E  TER  S 

[ER,TR  (MG/L  AS  CU) 
|NC,TR  (MG/L   AS  2NI 
iCN.TR  (MG/L  AS  F£) 

.03 
.89 
.64 

LEAO,  TR   (MG/L  AS  P8) 
MERCURY,   TR   (MG/L  AS  HG) 
HANG AN E  S£,TR (MG/L  AS  MN) 

<  .05 

<  .0002 
1.19 

PH* FIELD (SU ) 
t  TR  ( MG/L  AS  SN) 


6.5 

<  0.8 


A  NT  i  r/}o/"y  (rf  ^3/  /  ^  PkJ    <  0.2 


A  ML  

ICN;  H  G  /  L=tt  I L  LI GR A  H  S  PER  LI  TER     ME  Ct/L^M  ILLIEQUIVILENTS  PER  LITER 
ITUENTS  01 SSOLVED  (DISS  >  EXCEPT  AS  NOTED.  TOT»TOTAL-  SUSP«$USPENDEO 
^\LRED(R)=REPORTED   ( E )-ESTI MAT  ED  M=METERS  TR=TGTAL  RECOVERABLE 


iTED 
iEV- 


_HL  06 


SAMPLER  BAM 


HANDLING  II 


ANALYST 


08 


LAB  WQBH 


-07-79     COMPUTER  RUN  11/26/79  -  DATA  0975/PRGG  0876  FUND  6150* 
BALANCE     0  iQO  ^       CA       MG  '  *  "N A         K      CL^$04    WCO  3    C03  ^N03 
MPDES  0.0     O.Q     0.0     0.0   33.3  3 3 .3 ^  OlO  33 .3     0. 0 


MEQ/L^NSUFFICIENT  DATA 


79W2298 


WATER  "QUALITY  BUREAU 


HELENA,  MONTANA  59601 
CCI.NTY      >EFf  FRSfiN  — — 


SANPLE  LCCATIGN 
ANALYSIS  NUMEER 
CRAINAFf:  RflMN 


7N     3M  6ACA 
79W2921 

i   -i;  fcULS-SniiE  i 


I     <0uaCE  STREAM  

1    tR^si  MULTIPLE 
FER(S) 

4  ^ ~ 


'1 


0  JM   CCA  I 

1  jH_UtG4- 


WATER  FLGfc  RATE 
FLGW  MEASUREMENT  KETfcGC 
ftLTlTUDf  CF  1.ANT-  <lfRF*rF 


5.1  CFSCMI 
FLCVi  METER 


TCTAL  WELL  OEPTH  EELCfc  LS 
SwL  ABCVEi+i   CR  BELCte  LS 


SAILING  SITE:   SPRING  C*-- It  EAR  MOUTH 


JM  (NAJ 
JM  IK> 


WG/L  NEC/L 

k_S6.y  28.144 


8 1 C  AR8GfvA  T£  (  FCG3  ) 
 CA3SQN  ATE 


MG/L 
81.7 

c.c 


MEC/L 

1.340 
 C~*Q  


10.3 
2.0 


0.446 
0.051 


CHLORIDE     CCLI          1.8  0.051 
SULFATE    (SC4)       134.0  2*790 
FUJfiP  Trc       'p>  r-1*  


PHCSPHATE ( FC4  AS  Fl 
NC3+NG2    UCT  AS  N) 


C.016 
0-47 


0.C02 
0.034 


CATIONS  585.6 


29. AC 8 


SL'M  AN  IONS  218.2 


4.223 


LABORATORY   PH  8.C6 
ATER  TEMPERATURE   (CI  C.C 


TOT  HAR0N£SSt*G/L-CACC3) 
TGT  ALKALINITY  IMG/L-CACG3) 
L A B C R ft  FC fi V  TW.9.F  C I T Y  ,(N T  j I ) 


1447 
67 


KDUCnVa^UMHC^C      419.1  SGCIU*/0SC«PT10*  R*no 


0.1 


AD  P   IT   I  C  N  A  t 


NT, TGT, SUSP  (MG/L) 
ERtTR  (MG/L  AS  CU J 
■  ,MC  j  TP  ,(^/L  AS  ,!N) 
;  IY,   TR  IMG/L  AS  HG) 
lESEt TRtMG/L  AS  MNI 
A,TCTflL(MG/L  AVNI 


2C. 


,03 


P  A  P  A  N  £  f  6  P  S  — - 
ARSENICTR   (MG/L  AS  AS) 
LEAC « TR   (MG/L  AS  PBI 
PHCSPHCRCUSjTrT   [HQf]  -F | 


,04 
.08 
.43- 


00C2 

,24  • 
,01 


IftON.IR  (MG/L  AS  F£lf 
PfctFiELOtS'Ulf 
NfTff!^M  ft  /TrTIMft/t-Nr 


.69 
8.05 


S:     PRICKLY  PEAR  STUDY 


EASUREOCR>»REPCRT£D.  CEI-ESTIMTEC  M-METEf S  TR-TCTAL  RECOVERABLE  


~  ~  ~  "  "  c*mpi  roe  HANDL  ING  42CG  ANALYST  CLVZV-LAB  _VjQ8H 
tFv,    ICN  BALAMCF  ■■fttifilii  fft       Mfi       Nfl   ~ 


IT 

McQ/L= 


MPOES 

3.985  TG 


95.7  2.6 
4.4C4 


.1.5     0.2     1.2  66.7\32.C 


C.C  CO 
79k2921 


T£   HEALTH  Oc?T, 


WATER    CUALiTY  EUREAU 


HELENA 


MONTANA      5960  1 


MG  NT  ANA 
4  5224  6N 


STATE 
LAT.-LONG, 

tat  i  on  code 
\"te~ sampled" 
i  .me  sampled 

-:no  SAMPLED 
4PLE~  SOURCE" 
WATER  USE 

AQUIFER <S)_ 

SAMPLED    BY  '"  ¥q~SH 


112   420  W 


04-15- 
14  15 
GRA3_ 

"stream 

UNUSED 


30 


COUNTY 
SAMPLE  LGCATICN 
_      _  ANALYSIS  NU.V3ER 

DR A I NAGE   3  AS IN 
«ATER   FLO  RATE 
FLOW    MEASU RE MENT    M ETHOD 
ALTITUDE   CF~  LAND  SURFACE 
TOTAL    WELL   DEPTH   BELOU  LS 

 SJSL   A 3 CVEJ  +  )    OR   BELC *  LS 

SASPLH" DEPTH  'BELOW  SURFACE 


JEFFERSON 
7N      4Va      2  CDC 

04il""-U  MIS3QUR 
.3  CFS(M) 
FLOW  METER 


SAMPLING    SITE!    CORBIN   CREEK  BELOW   ALTA   MINE  DRAINAGE 


ALCIUM    ( CA) 

nes'Tum"  TNG) 

SODIUM  (  NA) 
ASSIUM  (KJ 


*>G/L 
147*0 
47.3 


;g/l 

7-335 
3.391 


BICAR3QNATE(HCC3  ) 
(  C03  ) 
(CD 
(SG4> 
"(F) 
AS  P) 
AS  N) 


CARBONATE 
CHLCR.  IDE 
SULFATE 


FLUORIDE 
PHOSPHATE (  P04 
ND3+NQ2  (TOT 


MG/J 


1 306.0 


MEG/L 


27.191 


3RCGEN  (H+> 


2.06 


2.042 


SUM  CATIONS 


196-4 


13.263 


SUM   ANIONS  1306.0 


27.191 


2.  £9 


P  LABORATORY  PH 

LD    «ATEP   TEMPERATURE  (C>  

■4-DISS*    IONS  MEA3.(MG/L) 

3  CONDUCT I VIT Y— UMHOS—25C  2620.0 


TOT  HARDNESS ( MG/L-CAC03) 
TOT    ALKALINITY ( WG/L— CACC3) 


LASORATCRY    TURBIDITY  (NTU) 
SCDIUM   ADSORPTION  RATIO 


561 
44  0 


ADDITIONAL 


DIMENT*TCT,SUSP  (MG/L) 
ZINCTR    (MG/L    A3   ZN ) 


662. 
105. 


NGANE5E  »  TR( MG/L  AS  MN)  143. 
MC,  DISS(MG/L  AS  ZN)  103. 
3N, FERROUS, DISS    (MG/L)  41.6 


P  A    R   A    M   E  T 


R  S 


COPPER, TR    I MG/L   AS   CU )  5.07 

 IRON iTR    (MG/L   AS   FE )  10  1.0 

PH ♦ FIELD (SU)  "3.6 

COPPER,    D I 33 { MG/L  AS   CU)  4.49 

MANGANESE»D I S  5  £  MG/L— MN)  146. 


 _  -~t 

ARKS:      SPRING    CREEK  SURVEY  NO  T .TAKEN 


I  sanation:   MG/L=MILLIGRAMS  PER  LITER      MEQ/L=MILLIECUIVILENTS   PER  LITER 
I      CONSTITUENTS    DISSOLVED    (DISS)    EXCEPT   AS  NOTED.    TGT=TOTAL  SUSP=SUSPEKOSD 
MEA3URED(R)=REPCRTED    ( E)=E=TI MATED   M= METERS   TR=TOTAL  RECOVERABLE 


PLE    NO    10  SAMPLER      GL  I  HANDLING   42  10         ANALYST         C'.V         LAB  ViQBH 

PLETED    1 0-14-30      COMPUTER   RUN    10/16/30      DATA    0975/PPGG    0376   FUND  6053 


N  A  K         CL      S04  HC03 

0-0      0.0      0.C100«0  0.0 


fE   HEALTH.  DEPT. 


ttATER    G'JALI  TY  SURSAU 


HELENA,    MONTANA  59o01 


STATS 
LA  T  .  -L  G  NG  . 

TATIGN  CCOE 
ATE  SAMPLED" 
IMS  SAMPLED 
HOD  SAMP LEO 
MPLE~SOUPCe 

water  use 
jvquifer (s) 
"saTmpled  by 


.MONTANA 
452255N 

14-00 
GRAB 
STREAM 
UNUSED 


112   325  a 


CCLNTY 
SAMPLE  LCCATICN 

 ANALYSIS  NUMBER 

DRAINAGE  ~£A3  IN 
WATER  PLOW  RATE 
FLGW   MEASUREMENT  METHOD 


ALTITUDE   CF   LAND  SURFACE 
TCTAL   \jELL   DEPTH   3ELCW  LS 
£5aL   A6GVE(+)    GR    BELGW  LS 


J^EFERSCN 

7.N      4JI  1CCB 
c  0  Vt  0_5  0  3 

6  4 1  i~ u"75iTsgu  r  i ' 

.3  CFS(M) 
FLOW  METER 


WO  EH 


SAMPLE    DEPTH  BELGW  SURFACE 


SAMPLING    SITE  I    CGR3IN   CREEK   AT  MOUTH 


ALCIUM  (CA) 

NES  lU.M  {  Vg) 

SCOIUM  CN'A) 

ASSIUM  (X) 


MG/L 
113. O 


DRQGEN  (H+) 


33.4 


0*73 


MEG/L 
5.838 


3 ICARBGNATE ( HCG3  i 


3.159 


0.776 


CARBONATE  (CC3) 
CHLORIDE  CCD 
SULFATE  (SC4) 


MG/L 


329.0 


MEO/L 


FLUOR  IDE 
PHOSPHATEC  PC4 
NG3+N02  (TOT 


<F> 

AS  P) 
AS  N) 


17.260 


SUM  CATIGNS 


157.2 


9.S23 


SUM  ANIONS 


329.0 


260 


LABORATORY   PH  3.11 

LP   WATER    TEMPERATURE  (C)  

M-DISS.~IGNS    ME AS . { MG/L ) 

3   CCNDUCTIVITY-UMHCS— 25C  1671.0 


TOT   HARDNESS (HG/L-CACC3)  452 

TTOJ_  ALKALI  NI  TY  (  MG/L— C ACG3  )   

LABORATORY  ,yTUR3I0ITY    (NTUJ  230. 
SODIUM   ADSORPTION  RATIO 


ADDIT  ION 
□  I  MEN  U  TCT,  SUSP    {MG/D  291. 

ZINCTR    (MG/L   AS   ZN)  51.0 

NGANESE,TR(MG/L~  AS   MN)  76.20 
NC»    DISS (MG/L   AS   ZiN)  61.0 
ON, FERROUS. DISS    (MG/L)  6.49 


AL  PARAMETERS 

COPPER, TR    (MG/L   AS   CU)  3.40 
IRON.TR    (MG/L   AS    FE )  47.90 


PH,FIELD(5U)  7.0 
COPPER*    DISS {MG/L   AS   CU )  3.00 
MAN G AN E 3 E»D I SS( MG/L— MN )  76.20 


ARKS:       SPRING    CREEK   SURVEY  NO    T. TAKEN  -    -  —    - •  :  _  -      ~  -  \  ~  ~ 

LA  NAT  I  0N"c~Mg7l=  MILLIGRAMS  PER  LITER      MEC/L=M1LLI ECUIVILENTS   PER  LITER 

CONSTITUENTS  DISSOLVED  (DISS)  EXCEPT  AS  NOTED.  TOT-=TOT AL  SUSP  =  SUSPENDED 
=   MEASURED { R ) =R£PCR  TED    ( E )  =  EST I  MATED    M=  M ET E  £ 3   TR=TGTAL    RECOVER A  £LE 


PLE   NO    09                  SAMPLER      GLI           HANDLING  42  10         ANALYST        C!3        LAB    .  »Q3H  £ 
PLETEO    1C— 14— 90      COMPUTER   RUN    10/16/30      DATA    0975/PF.GG    0376   FUND   6053   '_ 


D   DEV.    ICN    BALANCE      9.99  CA  MG 

MENT  MPDE5  6  5. l  34.9 

C.    MEO/L=    INSUFFICIENT  DATA 


WA  K        CL      SO  4      HC03      COS  N03 

0.0      0.0      0.0100.0      0.0      0.0  0.0 

sow 050 a 


TE   HEALTH  DEPT. 


WATER    GUALITY  EUREAU 


KEL EN  A  »  MONTANA 


>0  I 


^  STATE 
LA  T  »— L  C  NG  • 
■TAT  ION  CCDE 
>AT*E"  SAMPLED 
I  ME  SAMPLED 
HOD  SAMPLED 
■."MPLE~SQUFCe" 
WATER  USE 
AQUIFER (S) 
"  SA~M  SZED  BY" 


MONTANA 

46  23    IN    112    3  7W 


04-- 16-30 

1330 

GRA3_ 

STREAM 

MULTIPLE 


COUNTY 
SAMPLE  LOCATION 
 AjNALY  SIS    N  U  MB  ER 

drainage"  "basin" 
water  flo*  pate 
flos  measurement  method 


JEFFERSON 

7N  4*  1CAC 
60*0506 


VJQEH 


ALTITUDE    CF   LAND  SURFACE 
TOTAL    WELL   DEPTH   DELCW  LS 
_  _  gaL   ABGVE  t  +  ->    GR    8ELG  W  LS 
SAMPLE    DEPTH   3 SLOW  SURFACE 


04  1  I   -U'  MISSOURI 

2.3  CFS(M) 
FLOW  METER 


SAMPLING   SITEr    SPRING   CREEK  8ELCW   COR BIN  -  CREEK   AT  CGRSIN 


:alcium  (ca> 

3N~ESlUM~rMG) 
SODIUM  (NA) 
fASSIUM  (K) 


MG/L 
5S.7 


11-1 


ME  Q/L 


BICARBONATE ( HC03 ) 


0.51 


MG/L 
28*  1 


CARBONATE    (CC3)   '  0.0 
CHLORIDE  (CD 
SULFATE    (SC4)  177.0 


FLUORIDE         { F ) 
PHOSPHATE (P04   AS  P) 
N03+N02    I TOT   AS  N) 


MEG/L 
0.460 


0.0 


3.6S5 


SUM  CATIONS 


69.  3 


3.342 


SUM  ANION 


105.  1 


4.145 


^£  LABORATORY   PH  9.25 

-.LO   WATER   TEMPERATURE  (C)  

JM-b I S3 .    IONS   ME AS . ( MG/L ) 

\3  CONDUCTI VIT Y— UMHOS— 25C  450.0 


TOT   HARDNESS (MG/L-CACC3)  192 

29~L.  ALKALINITYC  MG/L-CAC05)  23_ 

L  A3  G  RAT  CRY   TURBIDITY    ( NTU )  24. 
SODIUM  ADSORPT ION  RATIO 


A    DD    IT    I   O   N  A 
HDIMENT, TOT, SUSP    (MG/L)  25.6 

Z  INCTS    (MG/L   AS   ZN  }  4.66 

ANGANESE, TR( MG/L  AS  MN)  5-95 
[NC,  DISS (MG/L  AS  ZN)  3.96 
JPPER,    OISS(MG/L    AS   CU )  .02 


PARAMETERS 

COP?ER,TR    (MG/L   A3  CU) 
I  RO  N ,TR    (MG/L   AS    F.E  ) 
PH  v  FI ELD ( SU ) 
IRON, FERROUS, DISS  (MG/L) 
MANGANESE, DISS ( MG/L— MN) 


.21 
_»62 
7.2 
0.0  I 
5.95 


MRKS:      SPRING    CREEK   SURVEY  NO   T. TAKEN 

^ LAN ATI  ON  -    MG/L=MILLI GRAMS   PER   LITER      MEGVL=mTlL I EGU I V  I LENTS   PER  LITER 

_   CONSTITUENTS    DISSOLVED    (DISS)    EXCEPT   AS   NOTED.    TCT=TCTAL  SUSP=SU5PENDE0 

^MEA5UREO(R)=REPCRTED    ( E)  =  ESTI  MATED   M= METERS   TR=TOTAL  RECOVERABLE 


-tPLE   NO    07  SAMPLER      GLI  HANDLING   4210        ANALYST        CW        L A3  yU3H 

4PLETED    1  0—14—80      COMPUTER   RUN    10/16/30      DATA    0975/PfiCG   0876    FUND    6053  -"  

MD  DEV.    ICN   BALANCE      i.99  CA        MG        NA  i<      "CL  "    SC4      HCG3      CC3      NO  3 

jMENT  MPDES  76.2.23.8      0.0      0.0      CO    33.9    11.1       0.0  0.0 

_C.    MEQ/L=    INSUFFICIENT    DATA  00^0506 


WATER   QUALITY  BUREAU 


HELENA,   MONTANA  59601 


HO  NT  AN  A 
462242N 


112  334* 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 


JEFFERSON 

7N  4W  1 1 AAA 
80W0507 


tPLED  GRAB 


DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW  MEASUREMENT  METHOD 


04tl  -U  MISSOURI 

3.4  CF5CM) 
FLOW  METER 


[QUfiCE  STREAM 
fin'  USE  MULTIPLE 

tFERCS)  

;0  BY  WQBH 

>  SAMPLING  SITE 


ALTITUDE   OF  LAND  SURFACE 
TOTAL   WELL  DEPTH  BELOW  LS 
SWL  ABOVE  C    )    OR   8ELGW  LS 


SAMPLE   DEPTH  BELOW  SURFACE 


SPRING  CREEK  ABOVE  CORBIN  CREEK 


m  cca) 


WG/L 
40.4 


MEQ/L 
2.016 


B ICAR80NATECHC03 ) 


MG/L 
36.8 


MEQ/L 
0*604 


3  m  cmgi 

ChA) 
mm  ck) 


8.7 


0.714  CARBONATE    CCD31  0.0 

CHLORIOE  (CLJ 
SULFATE   CS041  119.0 


0.0 
2.478 


FLUORIDE  (F) 
PH0SPHATE<P04   AS  P) 
N03+N02    (TOT   AS  N) 


CATIONS 


49.1 


2*730 


SUM  ANIONS 


155*8 


3.081 


laboratory::  ph; 
ter  temperature  tci 


8.80 


TOT  HARDNESS (NG/L-CACG3) 
TOT  ALKALINITY (MG/L-CAC03> 


137 
30 


S*   IONS. ;  ME  AS  >  , 

IOUC  T  I%ttTY-  UMMOS^ISCU 


337*0 


LABORATORY  TURBIDITY  CNTUJ 
SOD r DM  ADSORPTION  RATIO 


A  O  D   I  T   m%$A  L 
IT.TOT*SUSP   (MG/L)/-.  v^5*~3  " 


IC.TR   CMG/L  AS-%h 


OS 


PARAMETERS 

COPPER »TR   CMG/L  AS  CUl 
IRON.TR    CMG/L  AS  FE) 


01 
II 


:SE  •  TR4MG /L  AS  MN  K 
IISS  CMG/L  AS  2N) 
:RROUS»0 1 SS   C  MG/L  1 


,03 
01*" 


PH • FIELD (SU1  7.8 
COPPER*  DISS (MG/L  A3  CUl       <  0.01 
MANGANESE »0 1 SSC  MG/L— MN I  .Ql 


SPRING  CREEK  SURVEY 


NO  T. TAKEN 


ion:  mg/l=milligrams  per  liter    meo/l=milheouivilents  per  liter 
tituents'  dissolved  (diss)  except  as  noted.  tgt=*tot al  suspwsuspenoed 
isuredcr)»repcrtedcsj«esti mateo  m=meters  tr=»total  recoverable  ~ f 


10 

ED 


0  8  SAMPLER     GUI         HANDLING  42 1 0       ANALYST       CW       LA8  IfOBH 

10-14-80  J.  COMPUTER  RUN  10/16/80     D  AT  A  1  097 SVPRO 6  0876  FUND  6053 


I  ON  BALANCE     2.60'  CA  •      MG  * 

MPOES*  73.8  26.2 

^Q/L=x  INSUFFICIENT  OATA 


NA 
CO 


K 
0*0 


CL-   S04     HC03;   C03  ;  NO  3 , - 
0*0  '  0.  0  . 
80*0507 


0.0  80.4  19.6 


MATER   QUALITY  BUREAU 


HELENA*  MONTANA  59601 


MONTANA 
^    462321N   112  132* 

tcoc 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  8 AS  IN 


JEFFERSON 
7N      3W  6AC8 

80*0505  

0411  -U 


V  1200 


MATER  FLOM  RATE 


MISSOURI 
0  CFS(M) 


m 

IaMpXeo 

"GRAB 

FLOM  MEASUREMENT  METHOD     FLOW  METER 

BOUfiCE 

Br  use 

|FgR(S) 

STREAM 
MULTIPLE 

ALTITUDE  OF   LAND  SURFACE 
TOTAL   MELL  DEPTH  BELOU  LS 
SML  ABCVEI+)   OR   8EL0M  LS 

Leo  by 

MQBH 

SAMPLE   DEPTH  BELOM  SURFACE 

?$5| 

If  SAMPLING  SITE: 

SPRING  CREEK  NEAR  MOUTH  AT  JEFFERSON  CITY 

L  (CA) 

MG/L 
58*3 

MEG/L                                                              MG/L  MEO/L 
2*909        B ICARBQNATE( HCG3 1          32.6  0*534 

m  cmgi 

M  <NA> 

11*2 

0.921            CARBONATE    CC03 )            0*0  0*0 
CHLORIDE  (CL1 

SULFATE  CS04I 


173.0 


3*602 


FLUORIDE  (F> 
PHOSPHATES P04  AS  P) 
N03+N02   (TOT   AS  N) 


CATIONS 


69-5 


3*831 


SUM  ANIONS 


205*6 


4*136 


LABORATORY  PH 
TER  TEMPERATURE  CO 


9*60 


TOT  HARDNESS ( MG/L-CACQ3 ) 
TOT  ALKALINITY! MG/L— CAC03 } 


192 
27 


S*  IONS  MEAS.CMG/LJ 
AOUCT IV  ITY-  UMH0S-25C 


450*0 


LABORATORY  TURBIOITY  CNTU* 
SODIUM  ADSORPTION  PATIO 


25. 


ADOITIONA 
T.TGT.SUSP   CMG/L1  40*6 
IC.TR  (MG/L  AS  ZN)  4*12 


PARAMETERS 

CQPPER*TR  (.MG/L  AS  CU>  *20 
IRON.TR   I MG/L  AS  FE 1  3*40 


SE«TR(MG/L  AS  MN1  5*61 
0ISSCMG/L  AS  ZN)  2*39 
RROUStOISS   CMG/L1  *>0t 


c<-fetri 

MANGANESE*OISSCMG/L-MN> 


7*7 

•  01 
5,14 


SPRING  CREEK  SURVEY 


NO  TvTAKEN 


ION:  MG/L= MILL I GRAMS  PER  LITER      MEQ/L=NILL I ECU IV ILENTS  PER  LITER 
TITUENTS  DISSOLVED   (DISSS   EXCEPT  AS  NOTED*   TOT»TQTAL  SUSP^SUSPENDEO 
SURED(R)=REPCRTEO   ( E )=ESTI MATED  M=METERS  TR«TQTAL  RECOVERABLE 


O  06  SAMPLER     GLI         HANDLING  4210       ANALYST       CM       LAB  MQBH 

10-14^80     COMPUTER  RUN  10/16/80     OATA  0978>PR0a  08>6  #0*10^6053 


IGN  BALANCE 
MPOES 


2*01 


CA  MG 
73*9  24*1 


NA 
0*0 


K 
0*0 


CL  S04  HC03 
0*0  87.1  12.9 


IQ/L=   INSUFFICIENT  DATA 


C03  N03 
0*0  0.0 
80M050S 


||J  HEALTH 

r"  STATE 
f.-LONG. 

noM  cooe 

r  SAMPLED 

["sampled 
["sampled 
source 

ATER  USE 
UIFER(S) 

Kmpled  by 


DEPT. 


WATER   QUALITY  BUREAU 


HELENA,    MONTANA  59601 


MONTANA 
462321N 

05-14-60 

1200 

GRA3 

STREAM 

MULTIPLE 

WQBH 


COUNTY 

112   123W  SAMPLE  LOCATION 

ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW   MEASUREMENT  METHOD 
ALTITUOE   OF   LAND  SURFACE 
TOTAL   WELL  OEPTH   BELOW  LS 
SWL  ABOVE (  +  )    OR   BELOW  LS 
SAMPLE   DEPTH  BELOW  SURFACE 


JEFFERSON 

7N     3W  6ACA 
80W0716 

0411   -U  MISSOURI 

4.1  CFS(M) 
FLOW  METER 


SAMPLING   SITE:    SPRING   CR   NEAR  MOUTH 


;IUM  (CA) 

IUM  (MG) 

IUM  (NA) 

XUM  (K) 


JH  CATIONS 


MG/L 
71.6 
15.5 


MEQ/L 
3.573 
1.27  5 


MG/L 


87.  1 


LABORATORY  PH 
WATER  TEMPERATURE  CO 
ISS.  IONS  MEAS. (MG/L ) 
ONDUCTIVIT  Y— UMH0S-25C 


BICARBONATE ( HC03 ) 
CARBONATE    (CG3  1 
CHLORIDE* 
SULFATE 
FLUORIDE 
PH0SPHATECP04 
N03+N02  (TOT 


(CD 
CSQ4) 
(Fl 
AS  P) 
AS  N) 


227.0 


130 
38 


4.648 

4.16 
14.0 

708.0 


SUM  ANIONS 


227.5 


TOT  HARDNESS ( MG/L— CAC03) 
TOT   ALKALINITY (MG/L-CAC03) 
LABORATORY   TURBIDITY  (NTU) 
SODIUM  ADSORPTION  RATIO 


MEQ/L 


4.726 


0.013 
0.027 


4.766 


243 


61 


ADDITIONAL 


ENT. TOT. SUSP  (MG/L) 
PER*  TR   (MG/L  AS  CU) 
INC.TR   (MG/L  AS  ZN) 
RQN.TR  (MG/L   AS  FE ) 
PH.FIELD(SU) 
.FERROUS.Or/SS  (MG/L) 
NESE  « DISSC MG/L— MN) 
DISS(MG/L  AS  ZN} 
DGEN,KJL.TOT(  MG/L— N ) 


97.6 

1.00 
18.60 
20.70 
3.1 
.99 
22.40 
18.30 
.07 


PARA  M  .E  T  E  R  S 

ARSENIC»TR    (MG/L  AS  AS)  .096 

LEAD»T*^~<M<*/L  AS  PB)  .20 

PHOSPHOROUS .TOT   (MG/L-rP)  »14 

MANGANESE. TRC MG/L  AS  MN)  22.90 

ARSENIC »DISS( MG/L  AS  AS)  <  0.00 1 

COPPER  *   DISSC  M^^L  AS  CU)  .89 

LEAD.   OISS(MG/L^  AS  PB )  <  0.05 

AMMONIA  .TOTAL  (MG/L  AS  N)  "  .04 


cs: 


PRICKLY   PEAR  STUOY 


FIELD  PH  QUESTIONABLE-SEE  LA8  PH 
ALKALINITY   NOT  ANALYZA8LE 
iatiqn:  MG/L=MILLI GRAMS  PER  LITER     MEQ/L=MILLIECUIVILENTS  PER  LITER 
INSTI TUENTS  DISSOLVED    (DISS)   EXCEPT  AS  NOTED.   TOT=TGTAL  SUSP=SUSPENOED 
lEASUREO(R)=REPORTED   ( E )=ESTI MATED  M=METERS  TR=TQTAL  RECOVERABLE 


NO   02  SAMPLER  .  ROB  HANDLING  5310      "ANALYST^  ..  DME        LAB  WQBH 

TED   0  1—09—81      COMPUTER  RUN  0  1/13/81      DATA  0975/PROG  0876  FUND  6053 
'EV.    ION  8ALANCE  -0.50 "  CA       MG       NA  K        CL     SQ4     HCQ3     C03  N03 

T  MPDES/.  73.7  26.3     0.0     0.0      0.0100.0     0.0    ,0.0  0.0 

MEQ/l=  INSUFFICIENT  DATA    -"    -T  A -,; \  80W0716 


TE   HEALTH  DEPT. 


WATER    QUALITY  EUREAU 


HELENA,    MONTANA      5900  1 


€ STATE 
"\T--LO.\G. 

TAT  J  ON  CCDE 
ATE'  SAMPLED 
I  ME  SAMPLED 
HCD  SAMPLED 
MPLE SOURCE 
WATER  USE 
AQUIFER  (S) 


MONTANA 


05-3  C- 

1530 

GRAB 


30 


SPRING 
DOMESTIC 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 

dr  a In  age  "a asin" 

&ATER  FLO  .at  RATE 
FLO*   MEASUREMENT  MSTjjiOD 
ALTITUDE   OF   LAND  SURFACE 
TOTAL    fcELL   DEPTH   6 E L O  v»  LS 
SriL   ABCVE{+)    OR   BELOfei  LS 


JE 
7 

SO 
04 

NO 


FFERSO 
N  4W 
'/i03S_C_ 

IT" -u 

1  • 

T   ME  AS 


DCB. 

MISSOURI' 

GPM(E) 
UREO 


SAMPLED   BY  WQBH 


SAMPLE   DEPTH   BELOW  SURFACE 


SAMPLING   SITEr  GEORGE   FUSSELL   SPRING   ASQVE   CCRSIN  MONT 


CALCIUM 
INESIUM 
SODIUM 
ASSIUM 


{  CA) 

<  vg  Y 

i  NA) 
(K) 


MG/L 
44.4 


14.6 
o. 7 


G/L 
2.21  6 


1.20  1 
0.37  7 


3 I CAR SO NATE ( H C C 3) 

CAR80NATE  ( CC3 ) 

CHLORIDE  (CD 

SULFATE  (SC4) 


FLUORIDE  (F) 
PHGSPHATE(P04  ASP) 
NO3+N02    (TOT   AS  N) 


MG/L 
113.0 

o.g" 

105.0 


<  .01 
0.82 


MEQ/L 
1.S51 


0.0 
2*166 


0.059 


SUM  CATIONS 


67.7 


3.794 


SUM  ANIONS 


218- 


4.096 


« LABORATORY  PH 
&ATER    TEMPERATURE  (C) 
bYsS  *  "  IONS    ME  AS  .  (  M G/L  )" 
XB   CONDUCT  IVITY-UMHCS-25C 


7.  87 


403.  0 


TOT  HARDNESS ( MG/L-CAC03) 
TOT   ALKALI NITY( MG/L-CACC3) 


LA30RATCRY    TUR3IDITY    ( NTU ) 
SODIUM   ADSORPTION  RATIO 


171 

93 


ADDITIONAL 
^RSENICTR    (MG/L    AS   AS)  <    .00  1 

ZINCTfi    t  MG/L   AS   ZN )  .02 


I  RON ,TR  i MG/L  AS  FE) 
■4MGNIA,TOTAL<MG/L   AS  N) 


.01 
<  0.01 


PARAMETERS 

COPPER, TR  (MG/L  AS  CU ) 
PHOSPHOROUS, TOT    ( MG/L— P ) 


MANGANESE, TR( MG/L   AS    MN ) 


-03 
<.Q1 
<  -005 


MARKS':      CCR3 IN   WELL  STUDY 

=>L.A N  AT  I  ON:   MG/ L=M  I J_LI  GR  A  MS   PE  R   LITER      MEQ/L=MILLI  £  C  U.IVILENTS   PER  LITER 

_   CONSTITUENTS   DISSOLVED    (DISS)    EXCEPT   AS   NOTED.    TUT=TGTAL  SUSP=SUSPENDED 

) =   MEASURED (R)=R SPORTED    ( E i-ESTI MATED   M=METERS  TR=TGTAL  RECOVERABLE 


NQ    02  SAMPLER      GLI  HANDLING  32C0        ANALYST        CW        LAB  ~^QBH 

1^_ETED    1C-14-30      COMPUTER   RUN    10/16/80      DATA    0975/PROG    0376    FUND  6053 

MO__DEV •__  I  ON   BALANCE     2 . 0  0  CA        MG        NA  K        CL      SQ4      HC03      CQ3  NQ3 

jMENT  MPDES        "  4    31.7      9.9      0.6      CO   54.1    45.9      O.O  0.0 

LC.    MEQ/L—   INSUFFICIENT   DATA  80W0880 


'£   HEALTH  DEPT. 


.3AT£a    GUALITY  EURZAU 


HELENA,    M  GMT  ANA      5560  1 


LAT.-L 

"ATICN 
XTE  SAM 
:me  SAM 
-!CO  SAM 
*FLE  SO 
y  ATER 
AQUIFE 
SAMPLE 


TATE 
ONG. 
CCDE 
PLED 
PLEO 
P  LED 
URCE 
USE 
R  (S) 
O  BY 


MONTANA 

45225SN    112  230* 


05-30- 
1420 

GRAB  

WELL 
CO. VEST 

&QEH~ 


30 


IC 


CCLNTY 
SAMPLE  LOCATION 

 ANALYSIS  NUMBER 

DR  A  INAGE    6 AS  IS 
WATER   FLOW  RATE 
LOW   MEASUREMENT  METHGD 


ALTITUDE   CF   LAND  SURFACE 
TOTAL    SELL   DEPTH   EELC*  LS 
SWL  ABOVEC-i-J    OR   BELCtf  LS 
SAMPLE   CEPTH   SELO»  "SURFACE 


;D3 


JEFFERSON 
7N     4*  i; 

SO  WO 83  1       -  .-V 

c^Ti  — XT  mi  ssoTjrY 


93  FT 


SAMPLING   SITEI    LEO  ZITNIK    WELL.   IN   COR  BIN » MONTANA 


ALCIUM  (CA) 

NESIUM  I KG) 

SODIUM  { NA!) 

ASSIUM  (K) 


MG/L 
87*0 


35. 
15, 


MEG/L 
4,34  1 


2.929 
0.652 


BICA RBDN  ATE  i  H_ C03  ) 
CAR 80  N  AT E  ~TCC3 Y 
CHLORIDE  (CD 
SULFATE  (S04) 


FLUORIDE         ( F ) 
PHO  SPHATE ( PC4    AS  P) 
N03+NQ2    (TOT   AS  N) 


MG/L 
I34.*  2' 

o.d 


<  .01 
0.76 


MEG/L 
_  _2  .  1 9  9 
'  0.0 

5.  143 


0.054 


SUM  CATIONS 


137.6 


7.922 


LABORATORY   PH  7.23 

LD_  «  AT  ER   T  E  MP  FR  AJTUR  E  (C)  

M-DIS3.    I  ONS    ME  AS . ( MG/L ) 

3   CCNDUCTIVITY-UMHOS— 25C  720.0 


SUM  ANIONS 


'22.  G 


TOT  HARDNESS(M9/L-CACU3) 
TOT   ALKALI NITY ( MG/L— C ACQ 5 ) 
LABORATORY    TURBIDITY    ( NT'J ) 
SODIUM   ADSORPTION  PATIO 


7.396 


343, 
110 


0.3 


ADDITIONAL 
RSENIC.TR    (MG/L   AS  AS)  <    .00  1 

Z.INCTP    (MG/L    AS   ZN )  {TT^T. 


IRON. TR  (MG/L  AS  FE ) 
MONI A»TOTAL ( MG/L   AS  N) 


PARAME  TER3 

COPPER, TR    (MG/L   AS   CU )  <  .01 

PhOS  PHO  ROUS  ,  T  0 TT    (  MG/L— P  )  _  <  .  0  1 

MANGANESE • TR ( MG/L   A  S    MN)  .01 


iARKS:  .  CCR^fN   ^  ELL  STUDY 

^LA NATION  Z   M G  /  L=  MILLIGRAMS    PER   LITER      MEQ/L— M ILL I EQU IV ILENTS    PER   LI TER 

_   CONSTITUENTS   DISSOLVED    (DISS)    EXCEPT  AS   NOTED  •    TOT=TCTAL  SU3P  =  5USPENDED' 

)=    MEASURED ( R )=R  EPGRTED    ( E )=ESTI MATED  M=M£TE  £S   TR=TOTAL   RECOVER ASLE 


ipLE   nT'OI  SAMPLER      GLI  HANDLING  3200      "  ANALYST        CW        LAS      WQ3H  nj 

iPLETEO    10-14-30      COMPUTER   RUN    10/16/80      DATA   0975/FROG    0876   FUND  6053 

ID'  DEV.    ION    BALANCE  -2.52  CA         MG        NA  K_  CL  SC4  HCQ3      CO 3      MO 3  

;ment        "  mpdes  54.8  37.0    8.2    0.6"    b.o  70.0  30.0    0.0  0.0 

_C.    MEQ/L=    INSUFFICIENT    DATA  .  80S0381 


HEALTH  DEPT. 


WATER    CUALITY  BUREAU 


HELENA 


MONTANA      596  0  1 


STATE 
LAT.-LCNG. 

TAT  I  ON  CCOE 
ATE  SA  M  P  LED" 
I ME  SAMPLED 
HCO  SAMPLED^ 
M PL E~ SOURCE 
WATER  USE 
AQUIFER (S) 


MONTANA 

462248N    112  343V! 


06-13-30 
1430 

TI  ME  CCMPQS  ITE 


CGLNTY 
SAMPLE  LCCATICN 

 ijLJ^4^j?  ^fL 

DRAINAGE  SASIN 
WATER   FLCW  RATE 
FLOW    MEASUREMENT  METHCD 


WELL 

DOMESTIC 


ALTITUDE   OF    LAND  SURFACE 
TCTAL    &ELL   DEPTH    BELGto  LS 
SWL   A8CVE(+)    OR    BELOW  LS 


JEFFERSON 
7N   ,4W      2DDC  .- 

QQu 1 045  ,   _ 

04 II    -U  MISSOURI 


4000.  FT 
14  FT 


SAMPLED    EY  WQSH 


SAMPLE    DEPTH  BELCtf  SURFACE 


FT 


SAMPLING   SITE:    R.'af-ROANE   "WELL— CORB  IN  MONTANA 


ALCIUM  (CA> 


NESIUM  (MG) 
SODIUM  (NA) 
ASSIUM  (K) 


NG/L 
144.  0 


42.7 
15.0 


MEQ/L 
7.136 


B I CAR BON A TEC  HCO 3  ) 


3.513 
0.552 


CARBONATE  (C03) 
CHLORIDE  (CD 
SULFATE  (5Q4) 
(>) 
AS  P) 
AS  N) 


FLUORIDE 
PHOSPHATE ( P04 
NC3+N02  (TOT 


MG/L 


MEC/L 


0-056 
1.50 


14.053 


0.0C5 
0.107 


5UM  CATIONS 


201.7 


1 1.35  1 


SUM  ANIONS 


c7 


LABORATORY  PH 
ILD_  WATER  TEMPERATURE  (C) 
JM— D I  S3  •  IONS  ME AS . { MG/L ) 
,8  CONDUCTIVITY— UVHOS—2SC 


TOT  HARDNESS  (  MG/L— C AC 03  ) 
TOT   ALKALINITY( MG/L-CACG3) 


(^232.^ 


LABORATORY   TURBIDITY  (NTU> 
SODIUM   ADSORPTION  RATIO 


0.3 


A    D   D    I  T 
\RSENIC,TR    { MG/L    AS  AS) 
ZINC.TR    (MG/L    AS   ZN ) 


I  RON ,TR  { MG/L  AS  FE ) 
1MCNI  A,  TOTAL  (MG/L   AS    N  ) 


PARAMETERS 

COPPER, TR  (MG/L  AS  CU) 
PHGSPHO ROUS , TGT  ( MG/L-P ) 
MANGANESE, TR (MG/L  AS   MN ) 


.,049 
34T93) 


1ARKS:  -  CCRBytN   WELL  MONITORING  ' 

SANATION:   MG/L=MILLIGRAMS   PER   LITER      MSQ/L— MILLIE  CUIYILENT3    PER    LI  TER  J__ 
_   CONSTITUENTS   DISSOLVED    (DISS)    EXCEPT   AS   NOTED.    TCT=TCTAL  SUSP=SUSPENDED 
^£  MEASURED(R)=REPCRTED    ( E )=ESTI MATED   M=METE PS  TR=TOTAL  RECOVERABLE 

4PLE~  NO    0  4  SAMPLER      GLI  HANDLING    12  CO         ANA  LY  ST        C^         L A3  WCBH 

4PLETED    1C-14-30      COMPUTER   RUN    10/16/30      DATA    097S/PR0G    0876   FUND  6053 

^D    DEV.    ICN    BALANCE      9.7  3  C  A_       MG         NA  K         CL      SC4      HCQ3      C03  NQ3 

3MENT  MPDES  63.3   30.9      5.7      6.0      0.0100.0      0»0      0.0  0.0 

_C.    MEQ/L=   INSUFFICIENT   DATA  ,80*1045 


IEALTH  DEPT. 


WATER   QUALITY  BUREAU 


HELENA  «   MONTANA  59601 


STATE 
.-LONG. 

ON  CCDE 

SAMPLED 

SAMPLED 

SAMPLED 
[  SOURCE 
^TER  USE 
ilFER(S) 
I  PLED   BY  FWSP 


MONTANA 
462321N 

04-21-31 

GRAB 
STREAM 
MULTIPLE 


COUNTY 

112   151 W  SAMPLE  LOCATION 

ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW  MEASUREMENT  METHOD 
ALTITUOE  OF  LAND  SURFACE 
TOTAL   WELL  DEPTH   BELOW  LS 
SWL  ABOVE (+)    OR   BELOW  LS 
SAMPLE   DEPTH  BELOW  SURFACE 


JEFFERSON 

7N     3W  6808 
81*0698  Y 
0*lI*-U  MISSOURI 


SAMPLING   SITE!   SPRING  CREEK  NEAR   ITS  MOUTH 


MG/L 


MEQ/L 


UM  (CA) 

I UM  (  MG) 

I  UM  <  NA  ) 

I  UM  (  K  ) 


A  CATIONS 


B ICAR80NATE(  HC03  ) 

CAR80N ATE  (C03) 

CHLORIDE  (CD 

SULFATE  (S04) 

FLUOR I0E  (F) 

PHOSPHATE(P04  AS  P) 

N03+N02    (TOT  AS  N) 


MG/L 
31*1 
0.0 

251.0 


0.0 


0.0 


SUM  ANIONS 


282.  1 


LABORATORY   PH  7.34 

WATER  TEMPERATURE  (C)  ' 
ISS.    IONS   ME AS . ( MG/L  > 

□NDUCTIV IT Y— UMHOS— 25C  567.0 

ADDITIONAL 

UM,    TR • I MG/L   AS  CD)  .032 

INC.TR  <  MG/L  AS  ZN  >  10. 

NESE • TR( MG/L  AS  MN>  14* 

R •  DISS(MG/L   AS  CU >  .03 

NESE.DISS(MG/L-MN>  13. 


{ MG/L  AS  CU) 
(MG/L  AS  FE) 


P  A  R  A  M  E  T  E  R 
COPPER .TR 
IRON«TR 
IRON. FERROUS. DISS  (MG/L) 
CADMIUM. DISS (MG/L  AS  CD) 
ZINC  *  DISS(MG/L  AS  ZN) 


MEQ/L 
0.510 
0.0 

5.226 


5.736- 


TOT  HARDNESS (MG/L-CACQ3)  267 
TOT   ALKALI NITY( MG/L— CAC03)  26 
LABORATORY   TURBIDITY  (NTU) 
SODIUM  ADSORPTION  RATIO 


.42 
8.2 
*  .01 

•  026 
8.2 


S:   FWSP  PRICKLY  PEAR   BIOASSAY  J  -  <  v 

ATION:  MG/L=MILLI GRAMS  PER  L  ITER     MEQ/L=M  ILL  IEQU  IV  ILENTS  *  PER"  *L  ITER 
NSTITUENTS  DISSOLVED   (DISS)    EXCEPT  AS  NOTED.    T0T=TOTAL  SUSP=SUSPENDED 
EASURED(R)=REPORTEO   (E)=ESTI MATED  M=METERS  TR= TOTAL  RECOVERABLE 

NO  ~  •  SAMPLER      KH     -       HANDLING  3210        ANALYST     DME        LAB  WQBH 

f  TED   05-07-81      COMPUTER  RUN  05/12/81      OAT A  0975/PROG  0876  FUND  6053 

}EV.    ICN  BALANCE     9.99  CA        MG  a     NA     "     K        CL  •  :S04     HC03  -  C03  ;  N03 

T  MPDES  ~  ■' -  *'  0.0     0.0     0.0     0.0      0.0  91.1      8.9     O. O  sr0. 0  - 

MEQ/L=  INSUFFICIENT   DATA  -*'  81W0698 


WATER    QUALITY  BUREAU 


HELENA •    MONTANA  59601 


GRAB 
STREAM 
MULTIPLE 

FW&P 


LED 
PLED 

mc£ 

1USE 
ACS) 
O  BY 

^AAPt-ING  SITE 

(CA) 
f  (HA) 


MONTANA 

46232IN  112  151W 
04-23-81 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW   MEASUREMENT  METHOO 
ALTITUOE  OF  LANO  SURFACE 
TOTAL   WELL  OEPTH  BELOW  LS 
SWL  ABOVE (+)   OR  BELOW  LS 
SAMPLE   DEPTH  BELOW  SURFACE 


JEFFERSON 

7N      3W  6BDB 
81 W0703 

0411  -U  MISSOURI 

4.5  CFS(M) 
FLOW  METER 


SPRING  CR   NEAR   ITS  MOUTH* 


MG/L 


MEQ/L 


B ICARBONATEC  HC03 ) 
CARBONATE  (C03) 
CHLORIDE  (CD 
SULFATE  (S04) 
FLUORIDE  (F) 
PH0SPHATE(P04  AS  P) 
NO3+N02    (TOT   AS  N ) 


MG/L 
26.8 
0.0 

235.0 


Wm 


TIONS  0.0 

1    LABORATORY  PH 

jrItemperature  (CI 

iJiONS  ME AS .(MG/L) 
1^TIVITY-UMH0S-25C 

A  D  D  I  T 
JTR  (MG/L  AS  CD1 
•TR  (MG/L  AS  ZN) 
•TR(MG/L  AS  MN) 
ISSCMG/L  AS  CU> 
•0ISS( MG/L— MN) 


0.0 


SUM  ANIONS 


261.8 


7.33 


542.  0 


I  0 


N  A  L 

•  026 
8.2 

11. 

•  02 
10. 


TOT  HARDNESS ( MG/L— CAC03 ) 
TOT  ALKALI NITY ( MG/L-CAC03 ) 
LABORATORY   TURBIDITY  (NTU) 
SODIUM  AOSORPTION  RATIO 

PARAMETERS 

COPPER. TR    (MG/L  AS  CU ) 
IRON.TR   (MG/L  AS  FE  ) 
IRON.FERROUS.DISS  (MG/L) 
CADMIUM .DISS (MG/L  AS  CD) 
ZINC.   DISS (MG/L  AS   ZN ) 


MEQ/L 
0.440 
0.0 

4.893 


5.333 


250 
22 


>36 

.2 

.01 

.021 

.7 


&£*6P  PRICKLY  PEAR  BIO  ASSAY 

TION:  MG/L=MILLIGRAMS  PER  LITER     MEQ/L=MILL IEGUIV ILENTS  PER  LITER 

TITUENTS  DISSOLVED    (DISS)    EXCEPT  AS  NOTED.   TOT=TQTAL  SUSP= SUSPENDED 
ASUREO( R) ^REPORTED    (E)=ESTI MATED  M=METERS  TR=TOTAL  RECOVERABLE 

£?;>  ;  

SAMPLER     KH  HANDLING  3210        ANALYST     DME        LAB  WQBH 

E°  05-07-81      COMPUTER  RUN  05/12/81      DATA  0975/PROG  0876  FUND  6053 

Ic*  BALANCE     9.99  CA       MG       NA         K        CL     S04     HC03     C03  N03 

-  ;  MPDES  0.0     0.0     0.0     0.0      0.0  91*8     8.2     0.0  0.0 

INSUFFICIENT  DATA  81W0703 


tri?  dept. 


WATER   QUALITY  BUREAU 


HELENA  *   MONTANA      5960  1 


iSTATE 

fife- 
CODE 
*I<PLED 
MPLEO 
MP  LEO 

sdoRCE 

USE 
PER  CS) 

:o  6Y 


MONTANA 
462321N 

05-05-81 

GRAB 

STREAM 

MULTIPLE 


COUNTY 

112    1511*  SAMPLE  LOCATION 

ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATE 
FLOW  MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TOTAL   WELL   DEPTH   BELOW  LS 
SWL  A80VE(+)    OR  BELOW  LS 
SAMPLE  DEPTH  BELOW  SURFACE 


JEFFERSON 

7N     3W  6BDS 
81W0745 

0411    -U  MISSOURI 

3.7  CFS<M) 
FLOW  METER 


STAPLING   SITE:    SPRING  CRK  NEAR   ITS  MOUTH 


(CA) 
CNG) 
(  NA  ) 
(K) 


MG/L 
62.9 
14.0 


MEQ/L 
3.139 
1.152 


BICARBONATE(HC03) 
CARBONATE    ( C03 ) 
CHLORIDE  (CD 
SULFATE  (SC4) 
FLUORIDE  (F) 
PHO  SPH ATE ( P04   AS  P) 
N03+NQ2   (TOT  AS  N) 


MG/L 
61.0 
0.0 

189.0 


MEQ/L 
1.000 
0.0 

3.935 


TIONS 


76.9 


4*290 


SUM  ANIONS 


250.0 


4.935 


LABORATORY  PH  7.78 
ER  TEMPERATURE  CO 
SS.    IONS   MEAS. {MG/L  ) 

JCTIVITY-UMHOS— 25C  496.0 


I 


TOT  HARDNESS ( MG/L— CAC03 > 
TOT   ALKALI NITY ( MG/L— CAC03 ) 
LABORATORY  TURBIDITY  (NTU) 
SODIUM  ADSORPTION  RATIO 


215 
50 


A  D  D  I  T 
TR  (MG/L  AS  CD) 
NCJtK  (MG/L  AS  ZN) 
ESE. TR( MG/L  AS  MN  ) 
£fpISS(MG/L  AS  CD) 
ESE.DISS(MG/L-MN) 


ONAL  PARAMETERS 

#01  COPPER. TR    (MG/L  AS  CU)  .16 

4.2  IRON.TR   (MG/L  AS  FE)  3.2 
5.6  IRON. FERROUS. DISS   (MG/L)  <  0.01 

.01  COPPER.   DISS(MG/L   AS  CU )  .01 

5.3  ZINC.   OISSCMG/L  AS  2N)  2.5 


*  FWGP  PRICKLY  PEAR  BIOASSAY 

tion:  MG/L=MILLIGRAMS  per  LITER     ME0/L=MILL1ECUIV1L£NTS  PER  LITER 
STITUENTS  DISSOLVED   (DISS)   EXCEPT  AS  NOTED*   T0T=T0TAL  SUSP=SUSPENDED 
ASUR ED ( R ) =R EPQRT ED   ( E )=£STI MATED  M=METERS  TR=TOTAL  RECOVERABLE 


*°  SAMPLER     KH  HAN0LING3210        ANALYST     OME       LAB  WQBH 

ED  05-19-81      COMPUTER  RUN  06/11/81      DATA  097S/PR0G  0876  FUND  6053 
'   ICN  BALANCE     3.99  CA       MG       NA  K        CL     S04     HC03     C03  N03 


MPDES 

EQ/L=   INSUFFICIENT  DATA 


73.2  26.8     0*0     0.0     0.0  79.7  20.3 


0.0  0.0 
81W0745 


;ALTH  OEPT. 


WATER    QUALITY  8UREAU 


HELENA.   MONTANA  59601 


STATE 

,-long. 

COOE 
{AMPLED 
JAMPLED 
JAMPLED 
SOURCE 
PER  USE 
IFER(S) 
1   PLEO  BY 


MONTANA 
462321N 

05-07-81 

GRAB 
STREAM 

multiple 
fw&p 


COUNTY 

112    15  IW  SAMPLE  LOCATION 

ANALYSIS  NUMBER 
DRAINAGE   8 AS  IN 
WATER  FLOW  RATE 
FLOW   MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TOTAL   WELL  DEPTH  BELOW  LS 
SWL   A80VE<+)    OR   BELOW  LS 
SAMPLE   DEPTH  BELOW  SURFACE 


JEFFERSON 

7N     3W  6BDB 
81W0759 

0411    -U  MISSOURI 

3.9  CFS(M) 
FLOW  METER 


SAMPLING   SITE!    SPRING  CR   NEAR    ITS  MOUTH 


UM  (CA) 

UM  <MG) 

UM  ( NA ) 

UM  (K) 


MG/L 
63.7 
14.2 


MEQ/L 
3.  179 
1.168 


B ICARBONATE ( HCG3 ) 
CARBONATE  "(C03) 
CHLORIDE 
SULFATE 
FLUORIDE 
PHO SPHATE(P04 
N03+N02  (TOT 


CCD 
(SG4) 
(F) 
AS  P) 
AS  N) 


MG/L 
58. 6 
0.0 

191.0 


CATIONS 


77.9 


4*347 


LABORATORY  PH 
ATER  TEMPERATURE  (C) 
SS.  IONS  MEAS.(MG/L J 
NDUC  TIVIT Y-UMH0S-2SC 


7.77 


496.0 


SUM  ANIONS 


249.6 


TOT  HARDNESS! MG/L— CAC03 ) 
TOT  ALKALI N I TY ( MG/L— CAC03 ) 
LABORATORY  TURBIDITY  (NTU) 
SOOIUM  AOSORPT ION  RATIO 


MEQ/L 
0.960 
0.0 

3.977 


4.936 


218 
48 


AODIT  IONAL 
IM.    TR   (MG/L  AS  CD)  .01 
IINC.TR  (MG/L  AS  ZN)  4.1 
IESE  •  TR(  MG/L  AS  MN)  5.8 
!R.   DISS  (MG/L  AS  CU  )  .01 
NESE.OISS<MG/L-MN)  5.6 


PARAMETERS 

COPPER. TR   ( MG/L  AS  CU)  .16 

IRON.TR    (MG/L  AS  FE)  2.9 

IRON. FERROUS. DISS   C MG/L )  <  0.01 

CADMIUM .DISS (MG/L  AS  CO)  .01 

ZINC •   DISSCMG/L  AS  ZN)  2.6 


S:   FWCP  PRICKLY  PEAR  BIOASSAY 


nation:  mg/l= milligrams  PER  liter    meq/l=millieguivilents  per  liter 

3NSTI TUENTS  OISSOLVEO  (DISS)  EXCEPT  AS  NOTED.  TOT^TOTAL  SUSP=SUSPENDED 
4EASURE0C  R  )  ^REPORTED   {  E  )= EST  I  MAT  ED  M=M£TERS  TR=TOTAL  RECOVERABLE 


s-   NO  SAMPLER     KH  HANDLING  3210        ANALYST     OME        LAB  WQBH 

-7ED  05-19-81      COMPUTER  RUN  06/11/81      DATA  0975/PROG  0876  FUND  6053 
>EV.    ION  BALANCE     3.64  CA       MG       NA         K        CL     S04     HC03     C03  N03 

MPOES  73.1  26.9     0.0      0.0      0.0   80.6   19.4      0.0  0.0 

MEQ/L=  INSUFFICIENT  DATA  81W0759 


HEALTH  DEPT. 


WATER  QUALITY  BUREAU 


HELENA,  MONTANA  59601 


STATS 
.T.-LONG. 
ION  CCDS 
S AH PLED 
SAMPLED 
SAHPLED 
[,£  SOUHCE 
IATER  USE 
iUIFER  (S) 


MONTANA 
462321N 

05-22-81 

GRAB 

STREAM 

MULTIPLE 


MPLED  BY  DFWP 


COUNTY 

112  132W  SAMPLE  LOCATION 

ANALYSIS  NUMBER 
DRAINAGE  BASIN 
HATER  FLOW  BATE 
FLOW  MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TOTAL  WELL  DEPTH  BELOW  LS 
S»L  ABOVE  (+)    OR  BELOW  LS 
SAHPLE  DEPTH  BELOW  SURFACE 


JEFFERSON 

7N  3W  6ACB 
81W0863 

411 


SAMPLING  SITE:   SPRING  CR   SEAR  ITS  MOUTH 


[CIUM  (CA) 

ISIUM  (MG) 

iDIUM  (HA) 

ISIUM  (K) 


MG/L 
119.0 
25.3 


MEQ/L 
5.938 
2.081 


BICARBONATE (HC03) 
CARBONATE  (C03) 
CHLORIDE  (CL) 
•  SULFATE  (SG4) 
FLUORIDE  (F) 
PHOSPHATE (P04  AS  P) 
N03+N02    (TOT  AS  N) 


MG/L 
14.6 
0.0 

402.0 


MEQ/L 
0.240 
0.0 

8.370 


8. 01  9 


SUM  ANIONS  416.6 


8.610 


SUM  CATIONS  144.3 

LABORATORY  PH  5.97 
i D  WATER  TEMPERATURE  (C) 
-  -DISS.,  IONS  MEAS.  (MG/L) 

CONDUCTIVIT Y-UMHOS-25C  814. C 

ADDITIONAL 

MIUH,  TB   (HG/L  AS  CD)  .31 

ZINC,TB   (HG/L  AS  ZN)  42. 

3IUM,DISS(MG/L  AS  CD)  .13 

PER,  DISS (MG/L  AS  CU)  .26 


TOT  HARDNESS  (HG/L-CAC03)  401 
TOT  ALKALINITY  (MG/L-CAC03)  12 
LABORATORY  TURBIDITY  (HTU) 
SODIUM  ADSORPTION  RATIO 

/> 

PARAMETERS 

COPPEB^TR  -'(MG/L  AS  CU)  6. 
<IROB,TR    (MG/L  AS  FE)  94. 
IR0N,PERR0US#DISS    (HG/L)  0.2 
ZINC,  DISS (MG/L  AS  ZN)  .18 


ARKS:  DF1SP  FLOOD  SAMPLING 

LANATION:  HG/L= MILLIGRAMS  PER  LITER     HEQ/L^  BILLIEQOIVILENTS  PEE  LITER 

,  CONSTITUENTS  DISSOLVED    (DISS)    EXCEPT  AS  NOTED.  -TGT^TOTAL  SUSP^SUSPENDED 

=  MEASURID(R) -REPORTED    (E) -ESTIMATED  M^HETEBS  TR=TOTAL  RECOVERABLE 


IPLE  NO  SAMPLER     KH  HANDLING  3210       ANALYST     DME       LAB  WQBH 

IPLETED  06-09-81     COMPUTER  RUN  06/16/81     DATA  0975/PROG  0876  FUND  6053 
ID  DEV.   ICS  BALANCE     2.70  CA       MG     ■  NA         K     -CL    .S04     HC03  -  C03  N03 

5HENT  HPDES  74.  0  26.  0  >!  4.0  ■>  0.0  a  ,0.  0  -97.2     2.8     0.  0  :  0.0 

LC.   MEQ/L =  INSUFFICIENT  DATA  81W0863 


STATE  HEALTH  DEPT. 


"STATE  hea 


LAT.- 
StAflCP 

oat  e  n 


WATER   QUALITY  BUREAU 


t*H£  Si 
HHTHOO  S- 
SAMPLE 


HELENA,  K( 


wmmx 


STATE 
LAT.-LONG. 
STATION  CCDE 
DATE  SAMPLED 
TIME  SAMPLED 
METHOD  SAMPLED 
SAMPLE  SOUECE 
WATER  DSE 
AQUIFER  (S) 
SAHPLED  BY 


MONTANA 

462248N   112  32 

05-22-81 

GRAB 

STREAM 

MULTIPLE 

DFtfP 


5W 


COUNTY 
SAMPLE  LOCATION 
ANALYSIS  NUMBER 
DRAINAGE  BASIN 
WATER  FLOW  RATS 
FIOW  MEASUREMENT  METHOD 
ALTITUDE  OF  LAND  SURFACE 
TOTAL   WELL  DEPTH  BELOW  LS 
SWL  ABOVE  (+)    OR  BELOW  LS 
SAMPLE  DEPTH  BELOW  SURFACE 


JE1 
71 

an 

41 


SAILING  SITE:   SPRING  CR   JBOVE  CORBIN  CR 


LCIUM  (CA) 

ESIUM  (flG) 

ODIUM  (HA) 

SSIUM  (K) 


SUM  CATIONS 


MG/L 
80.1 
12.9 


MSQ/L 
3.997 
1.061 


BICARBONATE (HCC3) 
CARBONATE  (CC3) 
CHLORIDE  (CL) 
SULFATE  (SOU) 
FLUORIDE  (F) 
PHOSPHATE  (P04  AS  P) 
N03+N02    (TOT  AS  N) 


MG/L 
26.2 
0.0 

231.0 


93.0 


LABORATORY  PH 
D  WATER  TEMPERATURE  (C) 
-DISS.    IONS  MEAS. (HG/L) 
CONDUCTIVITY-UMHOS-25C 


A  D  D  I  T 
CADMIUM,   TB   ( MG/L  AS  CD) 
ZINC,TB   (MG/L  AS  Z8) 
CADMIUM#DISS(MG/L  AS  CD 
COPPER,  DISS  (MG/L  AS  CO) 


5.058 
6.62 


513.0 

0  N  A  L 

.08 
10. 

.005 

.02 


-SUM-SANIOBS  2577T"~ 

TOT  HARDNESS  (HG/L-CAC03) 
TOT  ALKALINITY  (HG/L-CAC03) 
LABORATORY  TURBIDITY  (NTU) 
SODIUM  ADSORPTION  RATIO 

PARAMETERS 

COPPEB,TB    (HG/L  AS  CO) 
TBrt  I20N,TR    (MG/L  AS  FE) 
IfiON,FEBEOUS„DISS  (MG/L) 
. ZINC,  DISS (MG/L*  AS  2N) 


REMARKS:   DFWSP  FLOOD  SAMPLING 

SAHPL2  HO  ,„.,,.     „~  "  _  _ 

:OBPLETED  06-09-81     COSPOTEH  BBS  0S^2?«fV21°  DHB  I 

jTHD  DEV.   ici  BAUBCB     1 .07  CA      MG  0S75'**™  0876  FOHD 

iEGHBHT  HPBBS  79  0  210     i*«     A  SOI  HC03 

»LC.  HEQ/I.  IHSOPFiciEHf  D jjjj   '9' 0  21,0     °-°     0.0     0.0  91.8  8.2 


